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HOW TO METER 
ACIDS ACCURATELY 
AGAINST PRESSURE 


Corrosive liquids present two major obstacles to achiev- 
ing maximum metering accuracy, economy, and safety. 
For one thing, corrosion can introduce an intolerable 
ever-changing volumetric error. For another, corrosive 
liquids must be retained by the pump at all times. Leak- 
age can endanger personnel and necessitate the pre- 
mature replacement of pump parts and associated 
equipment. 

But both obstacles can be successfully overcome. 
First by choosing the right pump for the metering job 
at hand. Second, by making sure that all wetted parts 
of the pump chosen are inert to the liquid being me- 
tered. Here are some ideas based on practical acid 
metering experience that may help you to choose the 
one best controlled volume pump for your metering 
needs. 
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Packed Plunger Pumps 


For the majority of mildly corrosive liquids, low cost 
packed plunger pumps have proved themselves entirely 
adequate. Some thirteen materials of construction are 
standard on packed plunger pumps, running from cast 
iron to Hastelloy B and C, more than enough to satisfy 
mild corrosive metering requirements. Capacities to 
2056 gph, pressures up to 50,000 psi. 

An added tip: Standard Milton Roy motor driven 
pumps in corrosive service can be equipped with “catch- 
all” yoke type gland followers. 


mA x ° SS 
“ —_ —_—+, 
qa, ate l 
q Was r T > 
fee 
a ] Ee 
. — 
t = san > 








Diaphragm Liquid Ends 


When the liquid to be metered is highly corrosive or 
otherwise dangerous, a controlled volume pump with 
diaphragm liquid end is the best choice. A plastic or 


If precision pumping of dangerous chemicals is one of your 
problems, look again to Milton Roy’s 25 years of experience 
for your most economical solution. Write for a general intro- 
duction to controlled volume pumping in Bulletin 553-1. 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


Controlled Volume Pumps * Quantichem Analyzers ° Chemical Feed Systems 


stainless steel diaphragm positively separates the proc- 
ess liquid and the plunger. The plunger displaces a 
hydraulic fluid which in turn strokes the diaphragm to 
create pumping action through the ball checks. Con- 
sistently high accuracy is achieved through unique de- 
sign features. As the illustration shows, positive me- 
chanical action bleeds any air or vapor from the 
hydraulic side between strokes and corrects liquid 
volume if necessary. Internal liquid end design also 
automatically eliminates bubbles from the process 
liquid side. 

Very often, a pump chosen for mild corrosive service 
is obsoleted by a process change specifying a more 
highly corrosive liquid. But this waste is neither nec- 
essary nor desirable. The diaphragm liquid end illus- 
trated can easily be substituted for the conventional 
liquid end on any standard motor driven controlled 
volume pump, bringing the entire metering system up 
to date at little extra expense. Designs of this type will 
handle up to 400 gph against heads to 2700 psi. 


Totally immersed 
Liquid Ends 


Special metering problems 
demand special pump de- 
signs. For example, acics 
with high vapor pressure 
or high specific gravity 
must be pumped with lim- 
ited suction lifts and gen- 
erally require suction 
heads. The ideal answer 
is the standard Merse- 
metric® controlled volume 
pump. Pump drive and 
motor are mounted on the 
tank top, but the liquid 
end is completely submerged to a depth of up to four- 
teen feet. This same design feature also eliminates the 
need for tank connections below liquid level, and per- 
mits chemicals to be metered directly from storage. 

The maximum safety-minimum handling Merse- 
metric design is just about standard for metering sulfuric 
acid for demineralizer regeneration and pH control of 
cooling tower water and deaerator effluents. Capacities 
up to 218 gph, pressures up to 1200 psi. 


The Acid Metering System 

You can be fairly sure of making the right choice only 

if you consider all the factors. Here’s a convenient 

checklist of a few points that are often overlooked: 

@ Is the entire system corrosion-resistant . . . storage 
tank, suction and discharge piping, controlled vol- 
ume pump, and relief valve? 

@ Have you thoroughly considered the physical prop- 
erties of the liquid? High vapor pressure or high 
specific gravity liquids may demand a suction head. 


@ Have you considered plant and personnel safety 
under all possible conditions? 


e@ Have you considered maintenance as well as first 
cost in determining the economics of the system? 
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NEW dp TRANSMITTER 
SOLVES FLOW PULSATION PROBLEMS 
WITH ADJUSTABLE INTERNAL DAMPING 


Only Fischer & Porter dp Transmitters 
let you “‘tune in”’ exactly the right amount 
of damping action for the pipeline flow 
you’re measuring. By eliminating the 
over-damping on some lines, «nderdamp- 
ing on others resulting from fixed damping 
techniques, F & P gives you faster, more 
accurate response, longer instrument life. 

In the unique F & P system, a needle 
valve restricts oil flow through the sealed, 
silicone-filled measuring chamber. Damp- 
ing is accomplished on the input side— 
before the differential is sensed —thus the 








transmitter responds only to real inputs. 
You eliminate external dashpots and 
snubbers . . . the major cause of zero 
shift and diaphragm fatigue . . . both of 
which mean high maintenance costs and 
premature replacement. 
* - 7 

Write for complete information on 
how adjustable damping avoids control 
errors by matching the damping to the 
pulsation. Ask for your copy of Bulle- 
tin 91-251. Fischer & Porter Co., 619 
County Line Road, Hatboro, Pa. 








COMPLETE PROCESS INSTRUMENTATION 


Fm FiscHER & PORTER COMPANY 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER LTD. WORKINGTON, CUMBERLAND, ENGLAND @ FISCHER & PORTER GmbH, GROSS- 
ELLERSHAUSEN, BE! GOTTINGEN, GERMANY © FISCHER & PORTER N. V.. KOMEETWEG 11, THE HAGUE, NETHERLANDS @ FISCHER & PORTER Pty. LTD. 184 HANNA ST, SOUTH MELBOURNE, VICTORIA, AUSTRALIA 
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C, is the thing to see 


Take a hard look at fundamentals when you 
buy diaphragm control valves. 


Valves of the same size won't necessarily de- 
liver the same amount of valve performance. 
Flow capacity, not nominal size, is the dollar 
dimension to look at. 


K&M valves provide the largest flow coef- 
ficient available. That means, in some cases, 
you can use the next smaller size at a worth- 
while saving in dollars. In all cases, K&M’s 
higher Cy produces a smaller pressure loss in 
the body; it places the flow restriction where it 
belongs . . . at the controlled inner valve. 


Averaging 140% of cross-sectional pipe area 
K&M valves provide more space for fluids to 
flow... smoothly, freely with less turbulence. 


Our 79th Year 
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Result—you get what you are really after 
. .. better controllability at lower cost. 


Why not size up your control valve buying 
decisions on a real—not nominal—size basis? 


Request Bulletin CV53 


C, COMPARISON TABLE 





KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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e Inserts match thermocouple alloy 
¢ Inserts easily interchangeable 


e Color coded discs for easy calibration 
identification 

¢ Number discs for easy identification of 
individual T/C's 





JE" Quik-Konnect™ thermocouple components 


For accurate, swift, and foolproof connection 
of thermocouples to extension wire 


New QuiK-Konnect plug and jack bodies give 1. Single-jack panel that fits 34-in. knockout. 
fast, easy, and foolproof extension wire connec- 2. 4-point jack panel that fits standard 
tions in plant, laboratory or test cell electrical outlet box. 
installations. ey ; 

: : Lv 3. Multiple jack strips. 
Inserts have different diameter positive and & Citi Itiple jack Is 
negative poles, for foolproof connection . . . are : an ee pe a 4 
extremely easy to remove for field calibration 5. QuiK-Kords* for patch programming mul- 


change or replacement. Various tube adapters tiple jack panels. 


November 1959 





are available to protect small-diameter thermo- 
couples, and cable clamps can be suppli2d to 
protect extension wires from fraying or tearing. 


The QuiK-Konnect line, in addition to plugs 
and jacks, includes: 


*Trademarks 


You can get complete details fron your nearby 
Honeywell field engineer. Call hin today... 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, 21 Penn St., Fall 
River, Mass. 


Honeywell 
HH) Fait i Control 
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CRESCENT ARMORED MULTITUBE 
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for dependable performance of instrumentation and control tubing 


CRESCENT ARMORED MULTITUBES® is a group 
of tubes spirally cabled together. One tube in each layer 
is a bright blue color, which makes identification of 
any tube at both ends an easy matter. 


Users report savings in installed cost of from two to 
five times the cost of CRESCENT ARMORED MUL- 
TITUBE® as compared with the old method of using 
single tubes. Using the MULTITUBE® system will re- 
sult in fewer connections and fittings, lower cost for 
supports or racks, ease of mounting and less space. 


The spiral cabling of the tubes prevents distortion 
when the entire assembly is bent on a short radius. The 
tubing assembly is protected by a flexible, interlocked 
galvanized steel armor, or by a tough corrosion-resistant 
thermoplastic sheath or both. 


Furnished in from 2 to 37 Tubes of copper, alumi- 
num, steel, polyethylene up to 1000 feet. Also special 
construction for underground runs. This product is 


licensed under U.S. Patent 2,578,280. 


Send for Bulletin 356-C giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 
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WHAT’S NEW 
~~ IN THE INDUSTRY 





Integrated Control A completely integrated industrial process control system linking 
an all-transistor computer and advanced electronic instrumentation 
was announced jointly by RCA and the Foxboro Company during 
ISA’s recent Conference and Exhibit in Chicago. Foxboro will act 
as manufacturer’s reps for the RCA 110 industrial process control 
computer system and provide specialized instrumentation and proc- 
ess information. 

Test control ... A Thompson-Ramo-Wooldridge RW-300 will exer- 
cise automatic closed-loop control over equipment used to test air- 
borne servo-systems at Douglas Aircraft’s Santa Monica, Calif., plant, 
reducing testing time from a present minimum of 90 minutes to 
less than 3 minutes. 





Fact Finders The Air Force will soon be able to screen the knowledge of 15,000 
top U.S. scientists in a day or less, using new data processing meth- 
ods centered around IBM’s Universal Card Scanner to identify and 
locate scientists and engineers who are best qualified to answer 
urgent technical questions. 

An electronic fact-gathering system to give plant managers closer 
control over factory operations — the IBM 357 Data Collection Sys- 
tem — provides a network of reporting stations on the production 
line through which workers feed information on work-in-progress 
to a manufacturing control center. 

The high speed digital computer will become a basic tool for all 
electric power generation studies, accurately and economically de- 
termining potential savings offered by different generation expansion 
plans — so claimed General Electric engineers at the recent National 
Power Conference. 





Trains & Traffic—Controlled Within three years, electronic freeway traffic control systems may 
eliminate freeway traffic congestion, improve freeway capacity and 
give added driver convenience, claims Dr. Dean E. Wooldridge, presi- 
dent of Thompson-Ramo-Wooldridge, Inc. Traffic experts believe 
that an expenditure of a fraction of one percent of construction costs 
on controls can result in these improvements. 

Completely automatic train operation — without operating crews — 
is possible and practical today, according to W. A. Robison, design 
engineer with Union Switch & Signal. The automatic control system 
would consist of “electronic brains” located along the railroad rights- 
of-way, servo units to control train movements as commanded by the 
“brain,” and a monitoring panel from which a dispa’.*::: would 
supervise train movements. 


SAMA’s Rep Thomas C. Clark has been sworn in as SAMA’s representative to the 
Commerce Department. Recruited on a temporary basis from Veeder- 
Root, he’ll serve through July, 1960. One of his chief activities will 
be to coordinate and design the preparation of a nuclear instrument 
survey which will aid in determining the availability of production 
capacity in case of emergency, as well as obtaining other vital infor- 
mation for government and industry. Clark is assistant to the sales 
vice president at Veeder-Root. 
(Please Turn to Page 11) 
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For versatile Cylinder Control, specify 
Skinner 3- and 4-way Solenoid Valves 





| 


For small cylinders ...Skinner V5 
and V10 air and hydraulic valves. 
Stainless steel construction. Mount in 
any position; can be cleaned with- 
out removal from line. Pressure rat- 
ings to 1000 psi. Available normally 
open, normaily closed, directional con- 
trol, multi-directional, quick exhaust. 
Orifice sizes: 3/64” to 1/4”. 











For medium cylinders... Skinner 3 
way A Series valves. A new line that 
can also be used to operate smaller 
cylinders calling for increased cycling 
speeds. Die-cast, zinc body; stainless 
steel internal parts; mount in any posi- 
tion. Available normally open, nor- 
mally closed, directional control. Pres- 
sure to 125 psi; orifice size, 5/32”. 





Coming soon...for larger cylin- 
ders! A new-design, general purpose, 
high-flow industrial line of 3-way 
solenoid valves. These new valves will 
be available in orifice sizes of 3/8”, 
1/2” and 3/4” and will be offered 
normally open, normally closed, or 
directional control in standard and ex- 
plosion-proof construction. Operating 
pressures: Ss to 150 Psi. 











For double-acting cylinders... Skin- 
ner 4-way V9 valves. Two 3-way 
valves in one housing offered normally 
closed-normally closed, normally open- 
normally open, and normally closed- 
normally open. Available with adjust- 
able flow features for exceptional 
cylinder control. Orifices: 3/64” to 
1/8”. Pressure ratings to 200 psi. 





Exhaustive lab tests assure that you 
can use any Skinner valve with con- 
fidence. Built to the highest UL stand- 
ards, Skinner valves are completely 
tested and checked to provide the best 
product available. Skinner's testing 
standards meet or surpass those of the 
aircraft industry. 


A complete line of 2-, 3- and 4-way so- 


lenoid valves. There’s a Skinner valve 
for almost any flow application with 
a wide variety of media: air, oil, 
water, inert gases, hydraulic fluids, 
kerosene and gasoline. Orifice sizes 
range from 3/64” to 1”. Pressure rat- 
ings range from vacuum to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and 
Class 2, Groups F and G. 


Skinner solenoid valves are distributed nationally 








For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 49N. 


( SKINNER VaLves 


THE CREST OF quaLity THE SKINNER ELECTRIC VALVE DIVISION « NEW BRITAIN, CONNECTICUT 
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WHAT’S NEW IN THE INDUSTRY ( Con’t from page 9 ) 


Save with Standards 


Electronics: Onward and Upward 


Sales Talk 


Mergers and Expansions 


Addenda 


November 1959 





A recent ASA survey of industry’s standardization activities shows 
a close link between organized standards work and recordable cost 
savings. Through extensive use of standards and standards manuals, 
some companies reported specific dollar savings ranging from $6,000 
to $1-million annually. Over-all, however, the ASA survey shows a 
majority of American companies do not fully realize the cost savings 
potential of standardization. 
« 


“Electronics continues to qualify as a great growth industry,” ac- 
cording to Perspective, investment paper published by Calvin Bul- 
lock. “The main trend of the industry is definitely upward.” Recent 
and significant trends which “augur well for continued impressive 
growth:” infrared radiation, single sideband communication, minia- 
turization, and computers. 


President P. E. Haggerty of Texas Instruments forecasts 1959 earn- 
ings between $14 and $15-million based on total billings of $195 to 
$200-million . . . Leeds & Northrup consolidated net shipments for 
the quarter ending August 31 were $8,518,000, compared with $7,- 
514,000 for the corresponding quarter of the previous year, an in- 
crease of 13% ... Statham’s net sales for the quarter ending August 
31 were $2,241,310, compared to $1,299,980 in the same period last 
year ... Cohu’s sales for the six months ended June 30 were $4,432,803 
... Perkin-Elmer’s sales for the fiscal year ended July 31 were $17.5- 
million, 16% ahead of the previous year’s $15,062,055 . . . Garrett Cor- 
poration reports record sales of $193,641,345 for the year ended June 


30. 
. 


Stockholders of Consolidated Electronics Industries met last month 
to approve a major consolidation plan to form a new electrical-elec- 
tronics-pharmaceutical company with assets of more than $74-million. 
The new company, to be known as Consolidated Electronics Indus- 
tries Corporation has been made up of the present Consolidated 
Electronics, Philips Industries and Central Public Utility Corpora- 
tion . . . Clark-Cooper, Palmyra, N.Y., has acquired and will manu- 
facture and market Webster Moderator Controls... Turbo-Machinery 
Division of Aerojet-General has merged with Aerojet-General Nu- 
cleonics, a wholly owned subsidiary . . . Four Houston instrument 
companies have merged: Houston Instrument Corp., Crump Instru- 
ment Corp., Houston Magnetic Products and Instrument Mirror 
Manufacturing Co. ... Melpar, Inc., has announced the formation of 
a Physical Sciences Laboratory, a research facility . . . Perkin-Elmer 
has opened advanced R & D facilities in Los Angeles to serve western 
space and defense industries . . . Crosby Teletronics has formed a 
Vacuum Research Division to produce a new mass spectrometer leak 
detector and other vacuum technology equipment . . . Ford Motor 
will open a Boston, Mass., advanced R & D office for space sciences, 
astrodynamics and range instrumentation. 


Consolidated Electrodynamics has established a separate marketing 
organization for the Analytical and Control Instruments Division . . . 
The Siegler Corp. has announced plans to integrate all its defense 
activities ... Statham is putting its new Zero-Length (dimensionless) 
transducer into production . . . Late flash: Bell & Howell and Con- 
solidated Electrodynamics have merged . . . Case Institute has re- 
ceived a $l-million grant from the Ford Foundation to create Engi- 
neering Design and Systems Research Centers. For the full story, 
see Industry Notes, page 106. 
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Tubexperience paces 





. Mechanical Tubing 
. Capillary Tubing 

. Super Pressure Tubing 
. Waveguide 

. Needle Tubing 

. Bellows Tubing 

. Bourdon Tubing 

. Thermocouple Tubing 
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In the design and development of indicating, recording and controlling instruments, more than in any 
other line of precision products, fine small-diameter tubing is an important component. For instrument 
designers can readily adapt it to three major application categories: (1) as a conveyor for the fluids (liquid 
or gas) which operate the fluid-filled systems; (2) as strong, light structural and mechanical elements in 
linkages, pointers, pen tips and other parts; (3) as special-purpose elements such as torque tubes, manom- 


eter tubes, and thermocouple sheathing. 


To satisfy the instrument designers’ requirements for small-diameter tubing, Superior offers more than 120 
analyses in a wide range of sizes, shapes, wall thicknesses and tempers—all to precise tolerances. Bulletin 41 
lists materials available, characteristics, production sizes and recommended applications. Write for a free 
copy today. Superior Tube Company, 2015 Germantown Ave., Norristown, Pa. 
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design advances! 


CAPILLARY TUBING 

Superior has devoted years to the development of manufacturing processes and 
quality control procedures for the production of close tolerance capillary tubing. 
ODs range up to 3% in., IDs from .004 through .040 in., lengths up to 3000 ft. 
Analyses include Types 304, 316, 321, 347 and 446 stainless; also Monel, Inconel,’ 
nickel and carbon steel alloys. Data Memorandum No. 11 gives complete details. 








BOURDON TUBING 


A wide range of analyses, including strain-hardened materials and material which 
may either be further tempered or precipitation hardened. All are free of inclu- 
sions and seams, carburization and decarburization, rough or corroded surfaces, 
and variations in wall thickness. All offer good creep resistance, low hysteresis, 
nonrelaxation and excellent fatigue life. Produced in any shape required. 











BELLOWS TUBING 

Highly uniform in physical and mechanical properties with smooth surfaces that 
contribute so much to good fatigue life. Extremely ductile with excellent tempera- 
ture and corrosion resistant characteristics. Free of carburization, dents and 
pickups. Produced in a wide range of analyses, in both Seamless and WELDRAWN*® 
types, and to specified IDs, ODs and wall thicknesses. Detailed information 
upon request. 





THERMOCOUPLE TUBING 


Unusually clean, smooth ID, and produced to very close tolerances. Many 
analyses including constantan, Chromel P,! Alumel,? ingot iron, Inconel X,* 
low-carbon nickel, Nichrome V, Monel, and many types of stainless steels. Most 
materials have high thermal E.M.F. against platinum. Excellent fabrication 
characteristics. Operating temperatures as high as 2150°F, depending on mate- 
rials. Sizes through % in. OD. 


Trademarks Reg. U.S. Pat. Off.: 


' Hoskins Mfg. Co 
e Hoskins Mfg. Co. 
QYOClVOr” (77 e@ International Nickel Co 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 2% in. OD 


West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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Control 

gases 

safely, 
accurately 


. Yours for the asking 
Take advantage of Victor's 
long experience with high 
pressure gas regulation to 
help solve your special 
problems involving flow 
rates, delivery pressures, 
corrosive fluids and tem 
perature compensation 
Write, wire or phone us 
today. No obligation 


rs 


You get precise regulation of high pressure gases with large flow rates, because Victor employs gas 
pressure to control the regulating diaphragm. The result is accurate delivery from 5 to 15,000 psi with 
inlet pressures to 15,000 psi . . . plus ability to obtain flows in excess of 50,000 scfm at maximum inlet 
and outlet pressures. Chart below shows operating range of standard models 





MODEL MAX. INLET MAX. OUTLET FEATURES MAX. FLOW 
NO. PSI PSI SCFM 
GD10 3,600 500 Single adjustment regulator contr 250 
GD30 2,500 2,500 Load & bleed valve contr 400 
GD31 3,600 3,600 Load & bleed vaive contro 600 
GD6IC 2,500 2,500 Load & bleed valve contr 170 
GD62C 3,600 3,600 Load & bleed valve contr 200 
6D65 6,000 6,000 Load & bleed valve contr 250 
5D65C 7,000 7,000 Load & bleec vaive contr 250 
GD80A 5,000 5,000 Load & bleed valve contr 500 
GD8IA 10,000 10,000 ad & bleed vaive contre 800 
GD86R 10,000 10,000 For remote control only 1,200 
GD100R 6,000 6,000 For remote contro! only 20,000 
6D100 6,000 6,000 Load & bleed valve contro 20,000 
GD200 6,000 6,000 Load & bleed valve contre 50,000 
GD700 7.000 7.000 Single adjustment aaa contr 250 
SR10 3,600 1,000 mall, spring loaded regulator 4 
LR20B 7,000 7,000 Spring loaded regulator; self relieving 2 
LR20BSS 10,000 10,000 Spring loaded; stainless stee 2 
LV10 7,000 7,000 oader valve contro 15 
BPRIO 7,000 7,000 Back pressure regulator 2 


Operating temperature range: —67 F. to + 250 F 


All models listed are field proved. Most are designed for panel mounting or remote control. They regu 
late all non-corrosive gases, including oxygen. Stainless steel models available for corrosive gases and 


pressures above 10,000 psi. For complete specifications, write for Victor High Pressure Regulator sheets. 


vi CIOR EQUIPMEN] COMPANY tis: 


Vifrs. of High Pressure and Large Volume Gas Regulators; welding & cutting equipment; hardfacing rods 
blasting nozzles; cobalt & tungsten castings; straight-! ine and shape cutting machines 








844 Folsom St., San Francisco 7 +» 3821 Santa Fe Avenue, Los Angeles 58 + 1145 E. 76th St., Chicago 19 








er 


| We did it for the plant operators... 
We'ne sure they will like this 


cW M, RECORDING 
P CONTROLLER 





















~ 
| 


Shines through the chart 


Instantly associates an alarm condition with the 


past and current records 


MOORE PRODUCTS CO., PHILADELPHIA 24, PA. 
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Processing or Missile Ground Support Systems... 


DEPENDABLE CONTROL 


is Assured with Masoneilan Equipment 


The built-in accuracy and stamina for which Masoneilan controls 
have long been noted in the process industries, make them 
equally suitable for the critical operational requirements of 
missile ground support systems. 


Mason-Neilan offers a wide selection of equipment, including... 
e Instruments for control or transmission. 


e Control valves especially adapted to low temperature serv- 
ice on liquefied gases, featuring tight shutoff and fast, powerful 
actuators. 

e Control consoles with completely piped and \.‘red systems. 





ey? For product information and engineering consultation, contact the 
icati ° ° ° ° 
‘aa nearest Mason-Neilan office or representative — or write direct. 





: 
Record 


and nonindicating controllers 








Miason-N EILAN 


Division of Worthington Corporation 
29 NAHATAN STREET, NORWOOD, U.S.A. 


District offices or Distributors in principal cities in U.S. 
In Canada: Mason-Neilan, Division of Worthington (Canada), Ltd. 





Console panels with complete instrumentation 


Globe valve with extension bonnet 10000 Series control valve 
for low temperai.:e service for process applications 
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measurement 
and control 


GORDON 


XAC]LINE 


Controls tempera- 
ture automatically 
within a fraction of 
a degree in any heat proc- 
ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 

cording pyrometer controller 
—regardless of age. 





GORDON 
XAC|EMP 


Hand Pyrometer 





A quality-built, conven- 
ient instrument for quick, 
accurate temperature read- 

ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 







GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 
to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 


Full Particulars on Request 


refel-1+fo) *k 
‘7 SERVICE.: 
CLAUD S. GORDON CO. 


Manufacturers * Engineers * Distributors 
Temperature Control Instruments e Thermocouples & 
Accessories @ Industrial Furnaces & Ovens « Metal- 

lurgical Testing Machines 
623 West 3uth Street, Chicago 16, Illinois 
2011 Hamilton Avenue, Cleveland 14, Ohio 
7 POE! Be Gee F.7 
eae ibs 
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Wm. F. Crawford, keynote speak- 
er (right), chats with program 
chairman R. A. Russell, Black & 
Veatch, at the 2nd ISA Power 
Symposium held last May in 
Kansas City. 





Automation Problems 
in the Power Industry 


Excerpts from the keynote 
address to the 2nd National ISA 
Power Instrumentation Sympo- 
sium, Kansas City, Missouri, 
May 11, 1959, by William F. 
Crawford, President of Repub- 
lic Flow Meters Co. and Edward 
Valves, Inc., both subsidiaries of 
Rockwell Manufacturing Com- 
pany; President of the Valve 
Manufacturers Association, and 
Vice President and Director of 
Rockwell Manufacturing Com- 


pany. 


TODAY, the American Power In- 
dus ty is rounding out a state of auto- 
mation that has progressed much far- 
ther than most of us realize. Sophisti- 
cated analog computers control firing 
rate, fuel-air mixture, water input, 
rotor speed etc., for days and weeks at 
a time. And, we have built up an 
analog-computer technology for nor- 
mal load operation. A difficult tech- 
nical job has been well done. 

However, as powerplant automation 
advances, the long-range problems of 
the equipment builders get more en- 
twined with economics than ever be- 
fore. The occasion of this address 
gives me the precious opportunity to 
expound with, I :rust, both engineering 
and economic realism, the problems 
facing the equipment manufacturer. 


Cyclic Demand Problems 


The power industry has the “darn- 
dest” buying cycles! Particularly since 
the War, buying peaks have been get- 
ting higher and valleys getting deeper. 
My personal statistics show that 
American steam-electric power indus- 
try buying has varied over 400% with- 
in 2 years! We who supply equip- 
ment alternately are faced with de- 
mands beyond our capacity — and then 
the very opposite. The irony here is 


that the cost-conscious power industry 
could reduce capital costs by eliminat- 
ing cyclic buying. Cyclic ordering 
raises equipment prices that must be 
paid by the buyer. 

First: forced-draft materials pur- 
chasing, uncertain deliver’es, increased 
rejection rates, which always accom- 
pany rush buying, all raise the cost 
of materials. Second: labor costs more 
in a widely fluctuating work force, 
largely due to layoffs, rehiring, job 
transfers, and retraining; and, dur- 
ing peaks, the added costs of overtime. 
Third: because engineering help can- 
not be laid off and rehired easily, most 
engineering departments are staffed to 
handle perhaps 60% of normal work 
load. So, during peaks, some custom- 
ers must wait out the resulting engi- 
neering bottleneck. Fourth: deliveries 
are late; the best scheduling goes hay- 
wire. Fifth: cyclic buying squeezes 
profits and so reduces dollars left to 
the equipment maker for research. 

On this last point: reliable surveys 
show the instrument-control industry 
spends for research-development three 
times the all-industry average! Ag- 
gressive equipment makers can find 
‘hat kind of money when operating at 
healthy levels. But, when power in- 
dustry cyclic buying cuts orders to one- 
fourth, research and development in- 
evitably suffer even more. 


A Suggested Solution 


ELECTRICAL WORLD offers a 
sensible solution to this problem of 
cyclic buying: lengthen order lead 
time—even double it! Powerplant 
capacity needed in the next five years 
certainly can be committed now. Since 
his largest costs are labor, the equip- 
ment maker would willingly bear the 
increased inventory costs of materials 
in manufacture to escape the panic 
production he now endures. 

(Please Turn to Page 20) 
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| There won’t be any rodeos, fancy rope twirling or bronco busting at the Sam Houston Coliseum, 
| February 1-4. But nearly 10,000 executives, engineers, scientists, technicians and_instrument- 
: men will be on hand for the biggest instrumentation round-up of the winter. They’ll be in 
Houston during the first of ISA’s three Instrument-Automation Conferences and Exhibits for 
1960 to corral the latest advances in scientific and technical instrumentation. By attending the 
various technical sessions and — the exhibits they’ll find answers and solutions to specific 
problems. You, too, should be there . . . Houston is today one of the nation’s most rapidly-growing 
instrument-using centers. 





| Note to e to prospective exhibitors—manufacturer’s representatives —write for complete 1960 ISA 
r containing floor plans, contracts, prices and other information on all 3 ISA Shows 
pong 1960. At ISA Shows, customers come to you. 


3 1SA SHOWS 


ISA INSTRUMENT-AUTOMATION Jaren 
CONFERENCES AND EXHIBITS 


IN 1960 
| HOUSTON 2 SAN FRANCISCO = 3 NEW YORK CITY 
February 1-4 May 9-12 September 26-30 





15th Annual Meeting HOUSTON 
INSTRUMENT SOCIETY of AMERICA + 313 SIXTH AVENUE + PITTSBURGH 22, PA. 
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(Continued from Page 18) 


Development and Standardization 
Problems 

Although American mass produc- 
tion is amazingly ingenious, it is also 
terribly restrictive. Our necessary de- 
pendence on mass-production techni- 
ques make it expensive for an equip- 
ment maker to pioneer new power 
equipment in limited lots. Really valid 
product test results can be obtained 
only from full-scale operating experi- 
ence; few equipment makers can af- 
ford test equipment for the huge units 
used in the power industry. Thus the 
burden of innovation must fall increas- 
ingly on the shoulders of the owner- 
operator; he must be responsible for 
pushing back the limits of tempera- 
ture, pressure, size and control tech- 
nique. 

Part of th’s pioneering problem is 
simply the establishment of standard- 
ization. I know from personal exper- 
ience how difficult it is to pioneer 
standards and specifications for auto- 
matic equipment. The time log be- 
tween obvious need for standards and 
industry-wide recognition of it often 
is inordinately long. 


Training Problems 

Lately, in visiting power plants in 
Canada, Central America, half a dozen 
European countries, and from coast to 
coast, I developed a system of ques- 
tioning about their operating proced- 
ures. As a result, in my opinion, a 
goodly port‘on of so-called automatic 
power equipment around the world 
actually operates in the manual con- 
dition: a lot of automation already 
paid for isn’t being used to its full 
capacity. 

One explanation is the plant opera- 
tion administrative policy; another, 
and more important reason, is lack of 
operator training. Perhaps some of 
this lack is due to this: the average 
mechanical engineering graduate today 
frequently is academically unprepared 
for a career in power production. If 
automation is to progress as rapid!) 
as is feasible, both plant administrators 
and plant operators must be educated 
to concepts in keeping with present 
power-industry trends. 

Both mechanical and electrical fields 
become progressively more involved as 
pressures and temperatures rise, and 
control systems become more sophisti- 
cated. The powerplant operating and 
maintenance people must be versed in 
technologies that are now explosively 
expanding in scientific complexi:y. 
Automated powerplants will reach 
maximum economic justification only 
where there is improved academic 
preparation of future powerplant en- 
gineers. 
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Expanding the Frontiers 
of Space Technology in 


INSTRUMENTATION 










@ Instrumentation at Lockheed 
a wide range of activities from 
fundamental research to advanced 
measuring techniques directly 
applicable to operating missile and 
space projects. 

Some recent examples of Lock- 
heed’s work in this field include: 
measurements of the electrical, 
mechanical and thermal character- 
istics of certain semiconductors 
such as titanium dioxide and lead 
telluride; investigation of means for 
direct measurements of structural 
relaxation in diphenyl metachloride 
in the frequency range from 10 to 
10,000 cps; laboratory and field 
tests on new ceramic pyroelectric 
transducers for direct measurement 
of heat’ absorption rate; and the 
investigation of the response of 
dynamic pressure gauges and mi- 
crophones to transient heating. 

Other current efforts include the 
design of a low-input-impedance 
amplifier for use with piezoelectric 
vibration pick-ups; development of 
a compact, multiple-filter circuit for 
in-flight analysis of vibration data; 
and development of simple hand- 
held devices for preflight field 
calibration of accelerometers and 
pressure gauges. 


ENGINEERS and 
SCIENTISTS 
Lockheed Missile and Space Divi- 
sion programs reach far into the 
future and dea! with unknown envi- 
ronments. Exciting opportunities 
exist for engineers and scientists to 
contribute to the solution of new 
problems in these fields. If you are 
experienced in one or more of the 
above areas, or have background in 
related work, we invite you to share 
in the future of a company that has 
an outstanding record of achieve- 
ment and to make an important 
individual contribution to your 
nation’s progress in space technol- 
ogy. Write: Research and Develop- 
ment Staff, Dept. K-24, 962 W. El 
Camino Real, Sunnyvale, Califor- 

nia. U.S. citizenship required. 


Lockheed 


MISSILES AND SPACE 
DIVISION 
Systems Manager for the 
Navy POLARIS FBM; 
DISCOVERER, MIDAS and 
SAMOS; Army KINGFISHER; 
' Air Force Q-5 and X-7 
SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA 
“ALAMOGORDO, NEW MEXICO ¢ HAWAII 
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This demands better coordination 
between power producers and educa- 
tors; and much improved coordination 
between equipment makers and users 
for operator and maintenanceman 
training. And fortunately, all this 
means greater challenge and oppor- 
tunity for young engineers in the field 
of power production automation. 

Qualified instrument makers recog- 
nize this educa:ional problem. How- 
ever, current prof'ts in the instrument 
and control business can’t pay for all 
this augmented training program. It's 
an added cost of doing business that 
m. 1st be included in the price of equip- 
ment. 


Preventative Maintenance 
Problems 


Another added cost of automated 
powerplants is the increased cost of 
maintaining ever-more-complex equip- 
ment. Computer controlled startup, 
operation and shutdown will demand 
almost 100% availab‘liry. We will 
have :o do anticipatory maintenance: 
we'll have to spend more time looking 
for trouble than repairing it. As steam- 
power plants get more automated, 
we'll have to predict optimum mainte- 
mance intervals for every piece of 
equipment and make these intervals 
stick! The discipline of preventative 
maintenance will be rigidly enforced 
by economic law, if not by statute law. 


Future Product Problems 


Many manufacturers can now fur- 
nish control products, such as manual 
and automatic valves, for pressures and 
temperatures considerably above those 
currently used. Why aren't these new 
products being used? I think mainly 
for economic reasons: excessive costs 
of production. 

The fact is that equipment makers 
are constantly faced with decisions as 
to what's best and most attractive for 
tomorrow's market. Much research 
and development money is spent for 
things nobody wants yet. This prob- 
lem is so complex that ever-improved 
cooperation on future product require- 
ments is demanded as equipment mak- 
ers profits narrow and taxes increase; 
as the market for pioneering equip- 
ment declines in volume while power- 
plant unit capacity increases; and most 
important, as the burden of pioneering 
development shifts to the buyer. 

Truly: to survive in our economic 
and technological climate, the Power 
Industry mus: automate. But automa- 
tion introduces many new problems. 
I am awaiting with eager anticipation 
to see where power industry automa- 
tion will lead us in the next few years. 


SPECIFICATIONS 
westrcnics 





MINIATURE 
MULTIPOINT 


RECORDER 





SEE PHOTO ON PAGE 20 


General: A recording potentiometer 
which scans, samples and prints 12 
points on 5 inch chart paper. 


Printing Rate: 5 seconds per point. 
Inking: One to six colors. 


Print or No-Print: Any one or any 
partial combination of the 12 points 
can be set for “no-print” and by- 
passed by means of 12 external 
toggle switches. 


Scanning Selector Stepper Switch: 
Packaged separately from recorder, 
can be distantly remote at conveni- 
ent location. No access required for 
adjustments. Thermocouple lead 
wires terminate at the remote 
selector. 


Automatic Synchronization: The 
print wheel and remote selector are 
automatically synchronized. Selector 
switch will “home in” even after 


| deliberate tampering with print 


wheel. 
Accuracy: +0.5% full span. 


| Minimum Span: 0-1 MV. 


| Range Change: Plug-in type. 


Ambient Temperature Limits: 32°to 
140°F. 

Line Voltage Stability: Within speci- 
fication for line voltage variation 


| of +10%. 


Standardization: Zener diode refer- 
ence. No batteries of any kind. 


Power Input: 115 volts A.C. 60 cps. 
65 watts. 


Weight: Recorder 35 Ibs. 
Selector 5 Ibs. 


Dimensions: Panel space required 
for recorder 8-1/2 x 9-5/8. 
Panel Cutout: 7-11/16 x 9-5/16. 
Depth behind panel face 12-1/4. 
Selector switch: 8 x 8-1/2 x 6-1/2. 


FOR ADDITIONAL INFORMATION, WRITE: 


westronics. 


‘en corr? GB Aat¥ @ O 





3605 McCART 
FORT WORTH, TEXAS 
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Conference and Exhibit, 


Houston, February 1 to 4? 


Because | will... 


. . . see displayed and demonstrated the instruments, controls and 
systems of the most inventive minds in industry—worth a million 
dollars in ideas. 

... hear noted authorities from all industries develop the theme 
of the ISA Houston Show—PROCESS CONTROL IN THE 
ELECTRONIC ERA with detailed analysis of the advancements 
in solid state instrumentation and the challenging frontiers yet to 
be explored. 

. . . Meet new faces with fresh approaches to instrumentation ap- 
plication—as anxious to hear about my problems as I am to learn 
about their equipment. 


. .. acquire practical technological know-how by learning /first- 
hand of the successes and failures of others. 

. . . observe and participate in actual equipment assembly, tear- 
down and reassembly directed by skilled service engineers at the 
maintenance clinics and workshops. 

... find xo better means of obtaining the broad picture on all 
phases of instrumentation with which to base subsequent speci- 
fications and plans. 

... be certain of attending an event distinguished by 14 years of 
successful presentation to technical personnel—initiated, spon- 
sored and endorsed by the Instrument Society of America. 
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Why I plan to exhibit 


at the ISA Instrument-Automation 
Conference and Exhibit, 
Houston 


Because | will... 


...@€xpose my instruments, controls and systems at a prestige 
conference and exhibit to a select audience of engineers, tech- 
nicians, scientists and executives in the Southwest. 

























. .. attract important mew buyers from research and production 
seeking a product or service—many of whom because of time and 
distance have been unable to attend the Annual ISA Conference 
and Exhibit. 


... explore and develop new applications and markets for exist- 
ing as well as new products through demonstration and operation 
to interested users and specifiers. 


. .. be accepted as a recognized supplier of instruments and con- 
trols in the center of the Southwest's largest industrial marketplace. 


. .. exhibit to an area where the process industries have experi- 
enced tremendous growth and increased need for instrumentation 
—and in an area where nearly a decade has passed since the last 
ISA Instrument-Automation Conference and Exhibit. 


... assist the local sales representatives in order to promote 
greater understanding of our services and product benefits. 


... receive the opportunity along with our key personnel to sup- 
port field sales efforts on the design and application strengths of 
our instrumentation. 
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NEW M-S-2 PROCESS REFRACTOMETER 


WHERE TO USE IT 

You can use the new M-S-A® Process Re- 
fractometer for industrial applications in 
production or research. This unit controls 
either stream or batch processes. Measures 
and controls product quality. Solves a 
variety of problems requiring rapid, accu- 
rate determinations. Conversion to new 
problems is quick and easy. We've listed 
some typical applications at the right. 


PRINCIPLE OF OPERATION 


The M-S-A Process Refractometer depends 
on the differential refraction of light pass- 
ing through two materials which may have 
different refractive indexes. It detects and 
measures the change in light bending due 
to a variation in refractive index of a 
“sample” relative to a constant standard. 
This variation is detected by a Cadmium 
Sulphide Photocell Circuit. 


Complete Line Instrumentation for Process Stream Analysis 








SPECIFICS 

This is a high sensitivity instrument: 0 to 
.005 RI units full scale. Accuracy is +1% 
full scale or +.000005 RI, whichever is 
larger. Zero drift is 1% full scale or less 
per day. Response is 90% in 30 to 60 sec- 
onds. Sample flow required: 5 to 20 cc/ 
minute. Available in explosion-proof or 
non-explosion-proof construction. Power 
needs: 50/60 cps—100 watts—115 volts. 


MSA ASSISTANCE 


MSA Instrument Specialists, implementing 
more than 30 years of MSA experience in 
gas analysis, can help shed some light on 
your sampling problems. First, perhaps you 
might like to look over our technical bulle- 
tin on the new M-S-A Process Refractom- 
eter. We'd like to send you a copy in the 
return mail. Write, wire, or phone MSA’s 
Instrument Division, Pittsburgh 8, Pa. 











1644" wide x 1134” high x 12” deep 


measures 
components 
of organic 
and inorganic 
streams in 
these typical 
applications: 


Acetone in water 

Alcohol in water 
Ammonium sulfate in water 
Benzene in cyclohexane 
Benzene in ethanol 

Boron chemical processing 
Brine concentration 
n-Butane in isobutane 
Butadiene purity 

Citrus juice blending 
Cyclohexane in benzene 


Cyclohexane separation 
from normal-hexane 


Distillation control 

Ethanol in benzene 

Et*anol in water 

Ethylene glycol in water 

Food products 

Gasoline additives 

Gasoline fractionation 

Glycerol in water 

Hydrogenation of food oils 

Isopropyl alcohol and methyl 
ethyl ketone in secondary 
butyl alcohol 

Isopropyl alcohol in water 

Methanol in water 

Monitoring chromatographic 
columns 

Nitric acid in water 

Polymerization control 

Propylene glycol in water 

Separation of aromatics 

Sodium chloride in water 

Stream blending 

Styrene in ethylbenzene 

Sugar concentrates 

Sugar in water 

Sulfuric acid in water 

Vinegar production 

Water in acetic acid 

Water in ethanol 

Water in methanol 





INSTRUMENT DIVISION 
Mine Safety Appliances Company 


Pittsburgh 8, Pennsylvania 
M-S-A® M-S-A® M-S-A® M-S-A® M-S-A® M-S-A® M-S-A® 
URA® Inert Gas Combustible Thermatron Oxygen Water Vapor BillionAire* 
Infrored Analyzer GasAnolyzer Anal Indi Recorder Analyzer 
Analyzer 
Model 300 *Trademark 
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The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being recorded and transmitted 
at this moment by the space laboratory 
Explorer VI, a satellite now in orbit around 
the earth @ This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man’s knowledge of : 
The earth and the solar system. ..The magnetic 
field strengths in space ... The cosmic ray 
intensities away from earth ...and, 

The micrometeorite density encountered in 
inter-planetary travel @ Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29” payload, 

STL designed and instrumented by STL in 
cooperation with the universities, will remain 
“vocal” for its anticipated one year life. 
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How ? Because Explorer VI’s 132 pounds of 
electronic components are powered by storage 
batteries kept charged by the impingement 
of solar radiation on 8,000 cells in the four 
sails or paddles equivalent to 12.2 square feet 
in area @ Many more of the scientific and 
technological miracles of Explorer VI will be 
reported to the world as it continues its epic 
flight. The STL technical staff brings to this 
space research the same talents which have 
provided systems engineering and over-all 
direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor, Titan, 
Minuteman, and the Pioneer I space probe. 


Important staff positions in connection with 


these activities are now available for 
scientists and engineers with outstanding 
capabilities in propulsion, electronics, 


thermodynamics, aerodynamics, structures, 


astrophysics, computer technology, and 
other related fields and disciplines. 


Inquiries 


and resumes 
are 


P.O. Box 95004 
Los Angeles 45, California 
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recorders make YOUR work 
easier with up-front contro: of all operations 


Work-saving “recti/riter” recorders place all 
routine adjustments and controls at your fingertips 
for maximum operator convenience. 


With the gréatest ease and speed, you can . 
Raise the transparent, dust-proof door .. . 
Make notes on “writing desk” area . 
Remove, tear off, or change chart paper .. . 
Flip the power switch .. . 

Adjust zero position of writing pens . . 
Make connections to front terminals . . 
Select any of 10 chart speeds .. . 

Advance chart paper as desired manually . . . 
Check visible ink supply level or refill. 


And, of course, removal of the dust cover makes 
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3609 BUFFALO SPEEDWAY + HOUSTON 6, TEXAS 


TEXAS INSTRUMENTS 
INCORPORATED 
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CABLE: HOULAB 


every working part completely accessible — and 
removable — without further disassembly. 

Add to these convenient features true rectilinear- 
ity, side-by-side time-correlated traces readable at a 
glance, fast rise time, galvanometer dependability 
and +1% full-scale accuracy. Yes, and remember 
—only “recti/riter” systems (recorders and match- 
ing accessories) provide these wide ranges for 
recording electrical parameters: 


10 millivolts to 1000 volts 
500 microamperes to 1000 amperes 
Monitor standard frequencies — 40, 60, 400 cps 


Just a word from you will bring complete 
information on the “recti,riter” line. Inquire today! 


OTHER TI/GS ID PRODUCTS 
« Complete Geophysical Instrumentation 
¢ Measurement and Control Systems 


¢ Automatic Test Equipment 
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NEW BOOKS 
a | 


Gas Chromatography, Second Edi- 
tion, A. I. M. Keulemans; C. G. 
Verver, Editor, 234 pp., $7.50. 

Up-dated new edition of the widely 

acclaimed original covers such prac- 

tical advances as the development 
of columns having extremely large 
number of theoretical plates; intro- 
duction of new and highly sensitive 
detection systems; use of gas-solid 
chromatography. A subject index is 
added, along with many more ad- 
ditions and revisions. This concise 
volume on the practical and theo- 
retical aspects of gas-liquid and gas- 
solid chromatography is now com- 
pletely up-to-date. (Order from 
Reinhold Publishing, 430 Park Ave. 
New York 22, N. Y.) 


Space Technology, Howard Seifert, 

Editor, 1100+ pp., $22.50. 
Thirty-eight top men in space tech- 
nology have contributed to this col- 
lection—a thorough quantitative ex- 
position of the natural laws uni- 
quely related to space flight. Eleven 
authors discuss ballistics and flight 
dynamics; 7 cover the subject of 
propulsion. Also discussed: com- 
munications and guidance, man in 
space, scientific uses of space, 500 
selected references form a guide to 
significant space literature. Book is 
based on a Univ. of California En- 
gineering Extension Course. (Order 
from John Wiley & Sons, 440 Fourth 
Ave., New York 16, N. Y.) 


Kinetics of High Temperature Pro- 
cesses, W. D. Kingery, Editor, 326 
pp., $13.50. 

Study of the kinetics of condensed- 

phase processes at elevated temp- 

eratures. Concentrates on  high- 
temperature processes in general 
and non-metal systems in particular, 
to present a record of current ef- 
forts to establish an interdiscipli- 
nary understanding of the field and 
apply it to real systems. Material 
taken from an MIT Endicott House 

Conference on the Kinetics of High 

Temperature Processes, June, 1958. 

(Order from John Wiley, 440 4th 

Ave., N. Y. 16, N. Y., or The Tech- 

nology Press, MIT, Cambridge, 

Mass.) 


Graphic Aids to Frequency Response 
Study of Feedback Control Sys- 
tems, $5.00. 

Workbook contains comprehensive 
set of graphs of linear transfer func- 
tions and nonlinear describing func- 
tions. Also, 50 transparent Nichols 
charts for plotting combinations of 
linear terms. (Order from Boon- 
shaft and Fuchs, Hatboro Indus- 
trial Park, Hatboro, Penna.) 
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Bailey f/b-LINE Differential Pressure Transmitter 


(Force Balance Mechanism 


4 Bailey f/b-LINE Flow Transmitter (Force Balance Mechanism) 





Two new Bailey £42/# Transmitters 


permit new accuracy in measuring flow and differential pressure 


Pneumatically transmits rate of flow—or differential pressure 
—measurements to indicating, recording, and /or controlling 
equipment at remote stations. Transmitters consist of a dia- 
phragm measuring mechanism and a force balance pneumatic 
transmitting unit. 


APPLICATION 

For steam, water, air, gases and other fluide producing dif- 
ferentials across primary elements from 0-2 in. H20 to 0-2000 
in. H2O at maximum service pressure of 50, 1500, and 5000 psig. 


FEATURES 

Transmits a Signal Directly Proportional to Rate of Flow. Lises 
receiver with uniformly-graduated chart or scale. Eliminates 
need for external square-root extractors or characterizers. 


10 to 1 Turndown. Differential range of each diaphragm 


measuring element may be changed by factor of 10 to 1; 
e.g., 0-20 in. H2O diaphragm may also measure 0-2 in. H20. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD ° 


in Canada—Bailliey Meter Company Limited, Montreal 


28 CIRCLE NO. 21 ON PAGE 93 


Screwdriver Adjustments. Range and zero adjustments readily 


accessible. Range may be changed with screwdriver adjustment. 


Overpressure Protection. Protects against full service pressure 
applied to either side of diaphragm. 


Fast Response. No viscous dampers needed, so speed of re- 
sponse is very fast. 

Corrosion Resistant. For maximum differentials between 20 
and 2000” H20, all parts in contact with process fluid may be 
stainless steel. No sealing fluids or sealing diaphragm required. 
Good Stability. Reset type boosters give good stability with 
high gain. j 
Versatile Mounting. May be mounted on process piping, wall, 
or separate mounting pipe using same bracket. 


For additional information, call your local Bailey District 
Office, or write direct. 


G46-1 


CLEVELAND 10, OHIO 
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AMPEX PRECISION NOW ‘LOCKED IN’ 


Lose the precise alignment of tape guiding and driving 
components in an instrumentation recorder and you lose 
the fine edge of designed-in performance. As alignment is 
lost, flutter and skew set in. 

In the new Ampex FR-100B analog recorder, the pos- 
sibility of misalignment—even under conditions of shock 
and vibration inciderital to shipment or installation — is 
now eliminated by a framework of three precision castings 
with machined ‘V’ mating surfaces that lock all critical 
Parts into a single rigid unit. The result: an instrumenta- 
tion recorder with built-in performance and reliability that 
stays buiit in. 

Other advanced features: 1. A unique electrical hold- 
back system keeps tape tension constant within narrow 





limits, reducing flutter and eliminating mechanical feed- 
back of speed variations. 2. Modular plug-in amplifiers 
and power supplies give quick versatility for direct, FM 
carrier, PDM, and NRZ digital recording. 3. Front-panel, 
four-speed switching over a six-speed range from 1% to 
60 ips allows flexibility in selecting upper frequency limit 
for maximum tape economy. 

These and other features of the new Ampex FR-100B 
add up to unmatched performance and reliability. The full 
story is available in the new Ampex FR-100 brochure. 


AMPEX 


CORPORATION 





AMPEX INSTRUMENTATION, 
934 Charter Street, Redwood City, Calif. 
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| New modular design... 


makes ZlectnoniX potentiometers 
easier to use and maintain 


Now, four great new features add new operating 

and servicing ease to all ElectroniK circular and strip 

chart potentiometers. 

®@ New servo and chart drive motors are sectionalized so 
that any major part can be replaced in two minutes. 


© A new constant voltage unit replaces batteries, stand- 
ard cells and standardizing mechanisms. 


® A new measuring circuit, with quick-change range 
spools, simplifies range changing and reduces stray 


pickup. 


© A quick-connect feature lets you remove the amplifier 
for service and replace it quickly. 


Now, modular design is combined with the traditional 
precision of ElectroniK potentiometers, to give you a 
greater value than ever in accurate, dependable 
measurement and control. 


For full details, call your nearby Honeywell field 
engineer today. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
Fiat oe Coutiol 
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THE PNEUMATIC OPERATED 
PISTON “P.O.P.” WITH 
ELECTRO-PNEUMATIC TRANSDUCER 
The compactness, speed ond power avail- 
able from the FISHER Series 470 P.O.P. is 
readily mode available in electrical con- 
trol systems with the use of the yoke 
mounted Type 545 Electro-Pneumatic 
Transducer. 
Input Current: 1 to 5 ma, 4 to 20 ma, 
10 to SO ma, d.c. 
Linearity—1% of Full Range 
Resolution Sensitivity—Less than 0.1% 
of input Range. 





THE 
ELECTRO-PNEUMATIC POSITIONER 
“E-POSITROL” 
Using a conventional Fisher diophragm 
Control Valve, the E-Positrol receives a Ma 
signal and translates this to a proportional 
pneumatic signal to a positioner which 
provides the speed and power to operate 
the valve. 
input Current: 1-5 ma; 4 to 20 ma, 
10 to 50 mo D.C. 


Lineority—1% of full scale. ° 








a | IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD CHANCES ARE IT'S CONTROLLED BY 
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The old adage, “a chain is as strong as its weakest dependable and accurate control valves for your electri- 
link” can be equally applied to the “muscle” or more _¢al or electronic system. 
correctly the final control element on any control loop. : 
The importance of a control valve in an electronic sys- Described below are three types of actuators that offer 
tem should never be considered lightly and that is why 4M exceptionally practical and economical approach for 


you should look to Fisher for assurance in furnishing control valves in electrical control loops. 


Fi 









In electrical agety | systems — air is 
not the Fisher 
Electro-Hydrewic Actuator provides all 





the necessary requirements for a de- 
Pp and ur control valve. 


Maximum Stem Thrust..2000 pounds 
Stroking Speed. ...... 0.37 in. /sec. 
Resolution Sensitivity. ..less than 0.05% 











i TYPE 543 
“ ELECTRO-PNEUMATIC TRANSDUCER 
‘ rrp ates its own relay booster, the 








can be i tied either 
on or oway from ony type of pneu 





matically operated di 
vaive. Available in some input soo 
ranges as other transducer models. 





FISHER: “'sHEeR GovERNOR COMPANY 
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CORRECT! 


Maybe not in second grade, but correct with this 
new Daystrom-Weston economy “package”: the 
Model 6134 Multi-Point Controller and Model 6702 
Multi-Point Recorder combination. 

Up to six individual recording controllers can 
now be replaced by this two-unit set-up. 

Up to 50% in cost reductions can be realized over 
individual units when 6 points are specified for 
each instrument. As many as 18 additional points 
can be added to the recording unit if desired. 

Savings are not limited to initial cost alone. Com- 
pactness, flexibility and accurate, reliable opera- 
tion free from maintenance worries all contribute 
to substantial long-range savings as well. 

Both independent units employ the exclusive 
D-PAK® Constant Current Source, eliminating 
many conventional components such as batteries 








. Standard cells . . . standardizing mechanisms. 
Their unitized design makes for easy accessibility 
of interior parts . . . provides precise 2- or 3-posi- 





tion electric contact control. 

Two distinctly separate circuits afford dual pro- 
tection against overtemperature. Alarm circuits 
set for individual points in the Recorder provide 
high or low temperature cut-off as desired. Two 
separate or one common thermocouple can be used 
for each point — as the installation demands. 

Control packages, including panels and accesso- 
ries, can be suited to your own specific application. 


For further information, contact your local 
Weston representative...orwrite to 
Daystrom-Weston Sales Division, Newark 12, 
N. J. In Canada: Daystrom Ltd., 840 Cale- 
donia Rd., Toronto 19, Ont. Export: Daystrom 
Int’l., 100 Empire St., Newark 12, N. J. 


ik.) DAYSTROM 
hm WESTON 


Wold hoador in 
qucosurocrmoil aud control 











DAYSTROM-WESTON INDUSTRIAL INSTRUMENTS include a full line of recording and controlling potentiometers with strip and circular charts; 
: mechanical recorders and indicators for pressure, temperature and flow; and non-indicating controllers, both electric and pneumatic. 
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Typical application of Foxboro Electronic Consotro! Instrumentation 
. . . Riverside Cement Company's modern plant at Oro Grande, Calif. 


310’ kilns have al. process variables under Foxboro electronic con- 
trol. Other major Foxboro electronic installations include petro- 
Sea chemical plants in the U.S. and Canada, nuclear reactors, as well 


as booster stations on a 680-mile crude oil pipe line. 
















FOXBORO 





















2 NEW KODAK PAPERS 


GIVE YOU WRITING SPEEDS 


You can meet practically any photorecording need with just 
two new Kodak papers. 

Kodak Linagraph 44 and 77 Papers cover the whole range of 
commonly used frequencies and writing speeds and more. With 
them you can record higher frequencies and writing speeds 
(up to 60,000 ips.) that have been impossible or difficult to 
record ‘til now. 

Even over wide amplitudes, sudden beam excursions, or 
sharp rise times, you get sharp, black traces—traces that are 
easy to read by visual inspection or on data-reduction equip- 
ment, easy to duplicate on diazo-type materials. 


New extra-thin, extra-tough base 


Both new papers have a specially-treated super-strength base 
that really stands up under processing, handling, rolling, 
folding, and storage. Extra thin (.0030”) for more footage per 
given roll diameter. Rolls up to 475 ft. are splice-free. Semi- 
matte surface readily takes pen or pencil notations. 


Universal processing 


You can process both papers in continuous, rewind, or stabi- 
lization type equipment. After stabilization, you can handle 
records immediately without fear of brittleness, cracking, or 
tearing. 

Linagraph 44 and 77 Papers are available in all standard 
sizes. We'd like to talk with you about your own particular 
application. Write for the complete technical details or, better 
yet, ask for a demonstration by our Technical Representative 
in your area. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Photo Recording Methods Division 

















TO 60,000 ips. 


KODAK LINAGRAPH 44 


relative tungsten speed: 20 


thickness: .0030 inches 


Orthosensitized on extra-strong paper sup 


port, specially designed for recording opt 
mum trace density and contrast from /ow t 
moderately high writing speeds. Can 


processed in the CEC Datarite Magaziné 


KODAK LINAGRAPH 77 
relative tungsten speed: 80 


thickness: .0030 inches 


The ultimate in high-speed, orthosensitize 
recording papers. Records extremely hig 
writing speeds heretofore considered i 
practical, yet still retains good trace dens 


ties. Covers writing speeds up to 60,000 ips 
Because of its wide exposure latitude it re 


cords medium-speed traces as well, with e 


cellent clarity. On specially-made rugged 


durable paper stock. 


‘Kodak | 
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ELEMENTS HEAT WORLD’S 
LARGEST MISSILE FURNACE 





























Nsitize . , 
ly hie 2500 feet of extra heavy Nichrome V Wire . 
ed i . ° o 

» done provides 5-zone heating up to 2050°F 

000 ips ¥ 

e it r This giant 500 KW gantry type Lindberg* hardening cise duplication of atmospheres and treating cycles. 
vith ¢ furnace is the newest and largest ever built to meet the In the hardening furnace there are five control zones 
rugged most exacting heat treating requirements of today’s, which operate between 250°F and 2050°F. Saturable 


and tomorrow’s, missile metals. It accommodates an ef- 
fective work load nearly 7 ft. in diameter and 24 ft. long. 

Now in operation at Lindberg Steel Treating Com- 
pany’s Melrose Park Plant, the controlled atmosphere 
installation is both bottom loading and bottom quench- 
ing. The 19’ by 57’ pit—28’ deep, beneath the towering 
electrically heated furnace, houses the loading station, 
2 quench tanks (atmosphere and salt) and water wash 
tank. Work loads pass from furnace to quench through 
an airtight seal, permitting complete control and pre- 


DRIVER-HARRIS COMPANY , 


HARRISON, NEW JERSEY =. BRANCHES: Chicago, Detroit, Cleveland, Louisville 


core reactors automatically vary the voltage to the 
Nichrome*V heating elements between 2.2 and 220 
volts, depending on temperature and load. 

The selection of Nichrome V by Lindberg to supply 
reliable and closely controlled heat and temperature 
in this furnace is further evidence of the confidence 
that industrial leaders have in the quality and per- 
formance of Driver-Harris high-nickel alloys. Why 
not benefit from their experience. Tell us about your 
requirements. *T.M. Reg. U.S. Pat. Off. tLindberg Engineering Company 
gon ALOry 







Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco «* in Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 





MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 
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Colmer E. Sones discusses 


The fast evolving status of the On-line Process Computer 


Three years ago it was not considered feasible to apply 
digital computers to on-line plant operations because 
of the technological barriers involved with circuit and 
component reliability. Now, rather suddenly, industry 
is faced with the availability of computer systems that 
not only meet, but surpass previous industrial reliability 
standards. 

The availability of this powerful tool is presenting 
an absorbing challenge to industry. Most major, and 
many smaller, companies have active programs under- 
way directed toward the implementation of these 
computer systems. 

Parallel to the remarkable achievements gained in 
reliability have been substantial cost reductions through 
advanced circuit design and production engineering. 
A concrete example of this is the Daystrom solid-state, 
magnetic core memory computer which is priced at less 
than half that of one of the most widely used business 
and scientific machines of equivalent capacity. To fully 
appreciate this comparison, it should be noted that the 
compared machine is of the vacuum tube rotating 
drum type. 

This reduction in cost has brought the computer 
system into the area of data logging. The fact is, that 
computer systems are now competitive with high quality 
data loggers on average size jobs, and are substantially 
lower in cost on large jobs. This, plus the tremendous 
functional advantages of computational ability and 
fiexibility through internal programming, suggests that 
computer systems will be the data logging equipment 
on all but the simplest applications. 


The steps toward wide application of on-line com- 
puter systems are rapidly becoming defined. Since these 
systems are ideally suited for sophisticated data reduc- 
tion and logging, this application is a logica! first step. 

Users are realizing that on-line computer sys- 
tems, although basically designed for on-line process 
control, actually serve two other fundamental functions: 
reduction and logging of operating data, and reduction 
of evolutionary data for the purpose of developing the 
mathematical models necessary to apply the equipment 
to actual process control. 

Stated differently, the same identical equipment is 
functionally self-evolutionary. At the start, the mere 
attainment of operating guides, such as heat and material 
balances on a minute-to-minute basis, provides tighter 
control of operating conditions. While this type of opera- 
tion falls under the general heading of data logging, it 
should be recognized that the computer provides reduc- 
tion of the measured data to terms more meaningful 
than the simple tabulation of pressures, temperatures, 
flows, etc. 

The next step in the utilization of this equipment 
is the investigation of the kinetics of the process. Since 
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CHALMER E. JONES, GENERAL MANAGER, 
DAYSTROM SYSTEMS DIVISION OF DAYSTROM, INC. 


the computer is internally programmed, it is completely 
flexible in its functional operations. Reserve memory 
capacity, for example, may be experimentally repro- 
grammed on a day-to-day basis in order to determine 
correlations and dynamic behavior. 

The on-line computer system, therefore, serves as 
a powerful tool in overall systems analysis leading to the 
formulation of partial or complete mathematical models 
of the process in question. It is perfectly feasible to start 
implementing actual computer control on a partial basis 
as operating parameters are established. The final and 
third step is, of course, the full use of the computer 
system for overall control of the process. 

On the basis of orders and field operating expe- 
rience, Daystrom Systems presently leads the field in 
the application of computers to on-line plant operation. 
The availability of these new techniques and associated 
equipment are receiving careful study by most leading 
companies. Our specialized systems engineering staff 
is organized to give your problems individual attention. 
Write or telephone Daystrom Systems, Dept. A-125, 
Miramar Rd., La Jolla, California. GLencourt 4-0421. 


; o}ernom SYSTEMS 


DIVISION OF DAYSTROM, INC. 
Reliable computer control systems 
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Here you see a specially trained North American crew care- 
fully loading a Burroughs computer. Professional crews 
such as these move electronic computers valued as high as 
three-quarters of a million dollars each. 





Why Burroughs uses 
North American Van Lines 
for shipping electronic computers 


“Because of North American’s superior handling and 
delivery service, they are awarded a large portion of all 
shipments of our expensive and delicate electronic com- 
puters,” asserts W. A. Reed, Traffic Manager, ElectroData 
Division, Burroughs Corporation. 

He goes on to say, “‘North American’s custom floor-to- 
floor delivery service is especially important in transporting 
items of this size and weight. Their crews have the necessary 
equipment and know-how to place the computers exactly 
where our customers desire. And by using North American’s 
services we can ship our computers almost 100% assembled.” 


This is just. one more example of how North American 
Van Lines’ Kid-Glove handling and complete service all 
the way eliminates the many problems involved in ship- NOW ON TV! 
ping High Value Products. te cat este 
Call your local North American agent and get the facts a gy A 
first hand. He’ll be glad to talk with you about your a 


product moving problems without obligation. 


ORTH AMERICAN VAN LINES, Inc. / World Headquarters / Dept. 17-6 /Fort Wayne, Indiana 


In Canada, North American Van Lines Canada, Ltd., Pickering, Ontaric . .. In Europe, North American Van Lines, Europe, GMBH, Mannheim, Germany 
CIRCLE NO. 29 ON PAGE 93 












































































































MINIATURE 


Multi-Purpose 
CONTROL 








Photo ‘%2 actual size 


PACKLESS 


“DEMI” 
M2 SERIES 


All models of the standard Dahi “Demi” 
M2 series of three-valve manifolds are 
readily adaptable to clean liquid, gas 
and vapor applications. The size of 
these manifolds makes them especially 
suitable for pilot plant, aircraft and 
marine applications, flow control and 
automation. They are miniature in size, 
yet their patented form for bubble-tight 
shutoff makes them comparable to much 
larger valves in performance. 

These manifolds consist of two biock 
valves and one bypass valve in place 
of 3 separate valves . .. they elimi- 
nate two tees, four nipples and eight 
threaded connections. Models of the 
“Demi” M2 series come in a variety of 
barstock materials and may be ordered 
with special features such as: bolted 
bonnets, swaged-in TEFLON seats, toggle 
actuators, etc. 








PRESSURE RATING 
Metal Body & Diaphragm) 750 psi at 450°F 
Neoprene Diaphragm | 100 psi at 180°F 








MAXIMUM Cv 0.4 
CONNECTIONS 1/16”, 1/8”, 
1/4” N.P.T. 














Send for the “DEMI" Catalog D-1 and 
other technical data on Dahl 
pneumatic and hydraulic valves. 


GEORGE Ww. 
COMPANY, INC. 


86 TUPELO STREET, BRISTOL, RHODE ISLAND 
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| » INSTRUMENTS AT WORK 


. short stories about real applications 


Figure |. In this 
typical brewery 
installation, a 
Milton Roy 
controlled-volume 
pump accurately 
meters protective 
colloid to assure 
lasting foam. 








Instrument Puts Foam on Beer 


Don't you “just love” that topping 
of creamy, lacey, lasting foam that 
makes a frosty glass of beer so satisfy- 
ing on a hot day? So do we. But 
we'll bet you never knew that instru- 
ments help to put it there! 

A protective colloid, “Kelcoloid,” 
derived from giant kelp (seaweed) 
from the Pacific Ocean, injected into 
beer assures a long-lasting foam even 
on glasses with traces of soap, deter- 
gents or greases. Yet, it doesn’t im- 
pair the taste, color, or keeping quali- 
ties of the brew. 

However, for best results, colloid 
concentration must be ro more or less 
than 50 parts per million— only 1 1/4 
pound per 100 barrels of beer. And 


this is where instruments come in. 


Figure 2. Colloid 
from refrigerated 
tank in cellar is 
injected into beer- 
line countercurrent 
to flow to 
maximize 
dispersion. 


To get ths metered precision, doz- 
ens ot breweries are injecting their 
colloid with controlled-volume pumps 
(Figure 1). Enough 1.25% colloid 
solution is prepared to last several 
days, and stored at 40°F. Maximum 
dispersion is obtained by injecting this 
solution through a pitot tube facing 
up-stream — countercurrent to beer 
flow (Figure 2). Pumps have stain- 
less-steel parts, and a typical model 
would meter 52 gph against 125 psi— 
30 to 50 psi above beer-line pressure 
to overcome the small pitot orifice 
pressure-drop. 

So, the next time you “bend your 
elbow”, pay tribute to instrumentation 
which made your beer more appetiz- 


ing. 
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Send for this bulletin. Hagan’s PowrMag analog computer 
control offers the highest degree of flexibility yet devised 
for industrial control. A new bulletin, MSP-163, shown 


above, gives full details on the system, the magnetic control 
units, the patchboard, and provides useful information on 


CHEMICALS 4& 


determining computer requirements.HAGAWN covrncce. me. 


DIVISIONS: CALGON COMPANY. HALL LABORATORIES 


HAGAN BUILDING, PITTSBURGH 3O, PA 
nada: Hagan Corporation (Canada) Limited, Toronto 
italy 


SEND FOR YOUR FREE COPY TODAY here Division: Via Fiumendosa No. 13. Milano 
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CONSIDER... 








Products shown are 
twice actual size 


Lockheed for electronic ceramics 


The research, development and manufacture of miniature 
electronic ceramic components is centered in the new Elec- 
tronic Ceramics Laboratory at Lockheed Electronics and 
Avionics Division (LEAD). 

This facility is fully able to provide electronic ceramics to 
meet your particular specifications: MEMORY CORES, a whole 
family of square loop cores to suit computer and shift register 
applications: MULTI-APERTURE DEVICES (MAD), Cavitron equip- 
ment for the volume production of any geometry of Map; 
RECORDING HEADS, of very dense materials with high flux 


density ground to a micro-finish; GARNETS, poly-crystalline 
yttrium-iron garnets with minimum line width and loss 
tangent; ALUMINA SUBSTRATES, of high mechanical strength, high 
electrical resistivity and low dielectric loss; cup CoREsS, in any 
size to specified inductance and minimum temperature coef- 
ficient; HIGH “@’’ MATERIALS, for use as inductors, tuning slugs, 
transformers—frequency ranges from 1 to 50 megacycles. 

What are your requirements? Write... Marketing Branch, 
6201 E. Randolph Street, Los Angeles 22, California. Telephone 
OVerbrook 5-7070. 


Look to Lockheed for ne ye in Electronics 


LOCKHEED ELECTRONICS & AVIONICS DIVISION 


Requirements exist for staff and supervisory engineers 
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NO MOVING PARTS 


clog, wear or jam. 


ANTI-FOULING PROBES 















REMOTE INSTALLATION 


Over 200 ft. cable length permissible be- 
tween probe and transmitting unit—virtually 
unlimited cable span between transmitter 
and indicator unit. 


ime: = WIDE TEMPCRATURE RANGE 


beefed , Fi] Detector circuitry ~oerable in temperature 
ome cnrel 9 © environments from —svu° to +212°F. Tef- 
et » lon insulated probes from: —325°F to 
+350°F, Uninsulated probes up *o 850°F. 



























explosion proof or water tight housings. Let the modestly priced Level- 
Tel 154 start saving you money now! Write for Bulletin RF-5915 and 
the address of our nearest technical field representative. 
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Designed to indicate media level changes through 
simple differential capacitance measurement, the new 
Robertshaw Level-Tel 154 contains no moving parts to 


SIMPLE TWO-STEP CALIBRATION 


Only two quick, non-interacting adjustments are neces- 
sary to calibrate the new Level-Tel 154. 


Self-cleaning Teflon probe assemblies remain free of 
deposit build-up, are unaffected by most cohesive 

















HIGH ORDER LINEARITY 


Unique dectector circuitry permits system 
linearity consistent with demanding process 
control requirements. 


BUILT-IN TEST CIRCUITRY 


Functional system checkout and calibration 
are simply accomplished by depressing a 
test circuit button on the control panel 
indicator. 


SIMPLE MAINTENANCE 


Printed circuit wiring and plug-in provision 
for critical components assure minimum 
maintenance time. 


SET POINT CONTROL 


High and low level indicator set points ad- 
justable at contro! panel. 


ENGINEERS ! Dynamic growth offers 
expanding opportunities to qualified EE's 
and ME’s. Send resume to R. A. Sweeney. 


SANTA ANA FREEWAY 
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THE PRACTICAL LOW COST ANSWER TO MULTI- 
CHANNEL OSCILLOGRAPHIC RECORDING PROBLEMS 
-e SANBORN INTRODUCES THE FIRST OF THE 950 
SERIES --- THE 950-1500 SYSTEM ---FOR FLOATING 
OR GROUNDED INPUTS FROM 10 xV TO 0.1 VOLT 
PER DIVISION --- ALL-TRANSISTORIZED ELECTRONICS 
MOUNTED BEHIND A SINGLE 7*’HIGH PANEL - FLUSH- 
FRONT RECORDER WITH 9 ELECTRICALLY-CONTROLLED 
CHART SPEEDS --- IMPROVED, RUGGED GALVANOM- 
ETERS -*- CLEAR, INKLESS TRACES -*: RECTANGULAR 
COORDINATE RECORDINGS --- ALL IN A SYSTEM DE- 
SIGNED SPECIFICALLY TO PROVIDE GREATER ECONOMY 
AND ACC URACY WHEN,SYSTEM FLEXIBILITY IS NOT 


Di i. 
































PRESSURETROL 


PRESSURE 
CONTROLLERS 





Here are new additions to Honeywell’s broad line of 
pressure switches designed specifically for industrial use. 
Use them for reliable, economical control of liquid or gas 
pressure—alone as controllers, or with other instruments 
for limit alarm or signalling service. 


MODELS P428A, B, C, D FOR CONTROL 
OF PRESSURES TO 3000 PSI 


These Pressuretrols consist of a single-pole, single-throw 
mercury switch operated by a corrosion-resistant 
Bourdon tube. The case is designed to harmonize with 
other instruments, and is ideal for use in panels. It is 
compact, of drawn steel with a die-cast cover, and re- 
sists dust, weather and corrosion. The Pressuretrol can 
be surface or flush mounted on a panel or installed 
directly on a pipe. Pressure settings are made with two 
knobs conveniently located on the face of the unit. 


SPECIFICATIONS 


MODELS: P428A, standard case, spst, breaks circuit on pressure rise. 
P428B, standard case, spst, breaks circuit on pressure fall. 
P428C, explosion proof, spst, breaks circuit on pressure rise. 
P428D, explosion proof, spst, breaks circuit on pressure fall. 














— Sse Bourdon Tube 
30— 300 psi 375 Bronze or stainless steel 
50— 600 psi 750 Bronze or stainless steel 
100—1000 psi 1200 Beryllium copper or stainless steel 
200—2000 psi 2400 Beryllium copper or stainless steel 
300—3000 psi 3500 Beryllium copper or stainless steel 
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HONEYWELL 
S 


PRESSURETROL 
cow . POUNDS wien 


MODELS P444A, B FOR INDEPENDENT 
HIGH AND LOW PRESSURE SETTINGS 


Use these Pressuretrols in a wide variety of industrial 
applications that call for independent high and low 
pressure settings anid switching action. A pressure- 
actuated, corrosion-resistant stainless steel diaphragm 
positions a mercury switch according to selected pres- 
sure settings. The mercury switch, scale plate and 
pressure setting indicators can be easily seen through a 
protective glass window in the cover. Pressure setting 
handwheels extend through slots in the cover. Adapt- 
able for either surface or flush mounting. 


SPECIFICATIONS 


MODELS: P444A, stondord cose, spst, breaks circvit on pressure rise. 
P444B, stendard case, spst, completes circuit on pressure rise. 











Range Maximum Pressure 
20” vac.—40 psi 75 psi 
1—20 psi 50 psi 
5—60 psi 80 psi 
5—150 psi 200 psi 





Get complete details from your nearby Honeywell field 
engineer. Call him today ... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


*Trademark 


Honeywell 
Fiat a. Couttol 
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new ASCO solenoid has virtually unlimited life! 


This is ASCO’s new long-life solenoid. Unlike ordi- 
nary solenoids where plunger rides loosely in the sleeve 
this device is precision manufactured to tolerances of 
+ .0005”. A rugged machine tool bearing guides plunger 
to provide accurate, smooth stroking. There is virtually 
no wear—almost unlimited solenoid life. 

If your application calls for a precision solenoid that 
must operate consistently and indefinitely, investigate 
this new long-life ASCO design. ASCO solenoids are 
available to meet a wide variety of applications. For 
additional information contact your ASCO engineer or 
write for Catalog 57-S5. 


PULL IN aaee 


| | ope 


122 
ieee 
Baa ae 


STROKE IN INCHES 


Automatic Switch Co. 


52-H Hanover Road, Florham Park, New Jersey e@ FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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DC pull type 
solenoid, 
continuous 
duty—125 volts. 
Curve is based 
on vertical 
operation 
against gravity. 
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VOLUME 6 


Automation Is the Whipping Boy 


The current conflict between labor and management to write new contracts essentially boils down to one 
point — work rules or featherbedding. This means more manpower and more pay than is reasonably needed 
to do a job. These nonproductive labor costs feed inflation, increase prices, and make foreign competition 
tougher. The issues arise mostly out of mechanization, automation and new processes. However, a big ele- 
ment is the long standing battle over abuses by labor for extra workers and extra pay that has nothing to do 
with automation. Automation is the whipping boy for displaced workers and almost every other complaint 
from labor. Automation does displace some workers and creates minor individual tragedies, but in total it 
makes more jobs and expands markets. Unions should reflect that a major portion of all the jobs which 
their members have are due directly to scientific progress, mechanization and automation. The telephone 
system, automobile manufacturing and chemical processing are three examples of highly automated industries 
that have created many new jobs directly because of automation. Today, labor would smother modern meth- 
ods and machines with a blanket of high wages and unproductive workers — presumably to save a relatively 
few jobs. Management's skirts are not exactly clean, for they have not assumed their part of the responsibility 
for retraining and relocation of workers that are legitimately displaced by automation. 


Industry must adopt new methods to cut costs, mostly labor. Labor must object to loss of jobs or delay the 
introduction of new methods until the “victims of automation” can be provided for. Management claims that 
they want the “right-to-manage” restored, and labor says that industry is out to “break” the unions. In reality, 
management wants to reduce costs and maintain or lower prices to meet competition and labor wants greater 
buying power from wages for more workers. Both management and labor can have what they really want 
without serious unfavorable consequences. Basically, they must provide for displaced workers to be relocated in 
new jobs which will come as the result of more productivity and purchasing power. There is hope. Just an- 
nounced is a new contract provision between Armour and two unions of packing house workers to establish 
a $500,000 fund to retrain and relocate workers. Unions are pleased to see employers recognize the problem and 
accept responsibility to solve it by working with the union — which likewise acknowledges that changes must 
even:ually come. 


Both management and labor have obvious responsibilities, although men in high places seem to have deserted 
their logic and moral obligations for a tough policy of “get-it-while-you-can”. Industry has an obligation to 
inform unions of new systems, establish training programs, evaluate worker skills, organize transfers, and bold- 
ly speak out against abuses of labor racketeers. Labor unions must encourage members to up-grade themselves, 
take advantage of new opportunities, assist to improve operations where they work, and correct abuses by those 
few who give labor a black eye. 


The instrument manufacturing industry has a big stake in this conflict, for it supplies the hardware and 
ideas which make automation possible. This industry should defend the case for automation, through an effec- 
tive public relations program. Automation has been the whipping boy long enough. Let's speak out with facts. 


Chas G. 
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Valve-Sizing 


Figure |. Logical flow 
chart for a program to 
determine optimum 
control-valve size on a 
computer. By selection 
of data on punched 
tape, program is made 
specific for 11 makes 
of valves, and for both 
single- and double- 
ported valves. (A Roy- 
al-McBee LGP30 digi- 


tal computer is used. 


Equations for Computers 


Du Pont’s use of a digital computer to size control valves required an 


evaluation of valve-sizing techniques. Given are the resulting equations for 


liquid, gas, steam and Dowtherm, which also can be solved with a slide rule. 


by Orval P. Lovett, Jr. (Member of ISA) 
Development Engineer 
E. 1. du Pont de Nemours & Company 


Wilmington, Delaware 


DIGITAL COMPUTERS have proven to be very 
effective in engineering work. One of the most interest- 
ing uses is in piping system design. Computers have 
performed piping system pressure-drop calculations; and 
eventually they will be used to perform complete sizing 
calculations for pipes, control valves, pumps, heat ex- 
changers, hold-up tanks, distillation columns and other 
items of process equipment. Ultimately a computer, 
supplied with the flow-sheet information from another 
computer, will produce working-drawing data and 
specifications. 

The problem of control-valve sizing on a computer 
first requires a decision on which equation to use. Manu- 
facturer A publishes equation A, manufacturer B gives 
a different equation B. Should the computer be pro- 
gramed first to recognize the manufacturer, then select 
that manufacturer's equation? Something tells us that 


48 


such an approach doesn’t seem right. Aren't all these 
equations attempts to express the same laws of fluid 
dynamics? How can all of them be right? Which one 
is correct? Are any of them correct? Our expected use 
of a computer forced us to think and investigate. 


VALVE COEFFICIENT: C, 


The present concept for sizing control valves uses the 
valve flow coefficient Cy as a basic definition. Cy is 
defined as the number of US gallons per minute of 
water at 60° F that will flow through a valve with a 
1 psi pressure drop. The valve-rated Cy is the value 
of Cy at the rated full-open position. The Cy is defined 
for liquid flow and extended to compressible fluids 
such as gases and vapors. 

Calculation of a valve size depends on the laws of 
fluid mechanics. Relations known as the Navier-Stokes 
equations describe the motions of particles due to 
turbulent components of velocity. These are very gen- 
eral differential equations which accurately describe the 
system. However, no general solution has been found 
for them. Therefore, in turbulent fluid flow, the theory 
must be supplemented with experimentation. This test- 
ing provides us with the constants to plug into the 
equations. We are led to believe that the term Cy is 
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Figure 2. Data “load sheet"—an easy form 
for use of engineers in feeding a control- 
valve sizing inquiry into the computer. 


such a constant. It is used as a constant but, 
in actuality, it varies with such factors as 
valve inlet diameter, density of fluid, turbu- 
lence losses, viscosity, body friction factor, 
and mass velocity of fluid entering the 
valve.' The Cy concept can be used because 
testing has been done in the range of vari- 
ables in which the valve itself is usually 
employed. There is difficulty only at extreme 
limits of pressure, pressure drop, viscosity, 
etc. 


Valve Sizing Equations for Liquids 


The definition of Cy and the laws of 
fluid flow have been used to derive the well- 
known equation for control-valve sizing for 
liquid flow: 


P 
gpm = Cy ae 


where gpm = flow rate in gallons per minute 
Cy = valve flow coefficient 
A\P = pressure drop in psi 
G = specific gravity of liquid at 
flowing conditions referred to 
water = 1 at 60° F 


(1) 


The equation is from the definition of Cy, and thus 
its accuracy is assured as long as the test conditions 
which determined the numerical value of Cy are suffi- 
ciently close to the operating conditions. This equation 
can be used for normal valve-sizing calculations for 
liquids. 


Valve Sizing Equations for Gases 


For gas flow in pipelines, rigorous mathematical treat- 
ment has been hampered by the fact that, with changing 
pressures along the pipe, changes occur in density. This 
renders invalid the equations as derived for non-com- 
pressible fluids. Certain assumptions can be made, how- 
ever, for control valves handling compressible fluids, 
that permit a theoretical approach which, when com- 
bined with the definition of C;, results in the following 
equation: 


where: 
QO = gas flow rate, std cu ft per hr 
P, = inlet absolute pressure, psia 
P. = outlet absolute pressure, psia 
G = specific gravity of gas at std con- 
ditions referred to air = 1 
T = inlet absolute temperature °R 
(See Appendix A for derivation of this equation.) 





1 Superior numbers refer to similarly numbered references at end of article 
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1. Insert "1" for Liquid GPM 
2" for Gas SC. 
"3" for Steam PPH 
"4" for Dow "A" PPH 
2. Insert "+" for EQ. PCT. 
"." for Linear 





LGP-30 DATA LOAD SHEET 


10, 0.0.0.0.0; 00} ° 
‘{0,0.0,0,0, {0.0 
2.0.0}: 
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0.0.0. i0.0 
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00 00 ‘0 
3. Insert "+" for Double Port 
"." for —— Port 
4. Ref Mfgr Modifier Tape Instructions 
for use. 


5. Insert "+" for % Max Flow Edit 
"." for % Lift Edit. 


Valve-Sizing Equations for Gas Flow Now Being Used 


There are some differences between equation (2) and 
the equations now being used to size control valves for 
gas flow. Let us look at the variations in these equa- 
tions: 


Q = 1360 Cy | Ps — Fo) Po 
Q = 1364 Cy y/ X het 
Q = 1390 Cry— Py mss 
Q= 63 Cra) - S 


where symbols & units are identical with those used with 
equation (2). 

Note that, with the exception of the last equations, 
these equations are not identical with equation (2). 
There is marked similarity, however, because they all 
can be reduced to the general form: 


Q=(K) Cyy ra (VP) (3) 


The variations occur in the quantities within the 
parentheses. Differences in the constant K are minor 
once consistent dimensions are used. That leaves the 
quantity “P” as the biggest variable. It is used alter- 
nately as P, (upstream pressure), P, (downstream 
pressure), and P, (average of upstream and down- 
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stream pressure). It has been shown previously® that 
using downstream pressure P2 in the equation tends to 
oversize the control valve, and use of P; can result in 
undersizing. The amount of oversizing or undersizing 
varies with the ratio of pressure drop divided by inlet 
pressure 5 Pt , increasing at this ratio increase. 
1 

Differences in calculated flow as great as 40% can be 
obtained when the AP/P, ratio is 0.5. 

The purpose of this term “P” in the equation is to 
adjust gas density for flowing pressure conditions. The 
specific gravity correction “G” does not do this because 
it relates other gases to air. In fact, specific gravity 
might be expressed in the equation as molecular weight, 
and this is done in other variations of the equations. 
We know from Boyle’s Law that if temperature is 
constant a gas changes density when its pressure changes, 
and in the case of perfect gases, this relationship is 
linear. Gas flowing through a control valve undergoes 
a pressure change and therefore it also has a density 
change. The use of either upstream or downstream 
pressure in the equation fails to account fully for this 
density change. Neglecting the density change of the 
gas as it flows through the valve explains why the flow 

P, — Po 


. ’ Z 1 . 
difference increases as the ratio of p increases. 


1 

Using upstream pressure P,; in the equation asserts that 
the gas is always at its higher, or upstream, density 
and does not change. The equation tells the user that 
the valve can pass more gas than actually flows. On the 
other hand, the use of P2 in the equation says that the 
gas is at its lower density all the way through the 
valve passages; consequently, the valve's actual gas flow 
capacity is greater than is indicated by the equation. 

The actual density of the gas flowing through the 
control valve is somewhere in between a density as 
related to P; and Ps; but where? Since a perfect gas is 
assumed (having a linear pressure-vs.-density relation- 
ship) it is logical to assume that the simple arithmetic 
average of inlet and outlet pressures can be used to 
define an average value for gas density as it passes 
through the control valve. 

The arithmetic average of inlet and outlet pressures 


is ee If this and the proper constants are in- 


serted, the equation becomes: 





— Fo { Ps 
O = 1364 Cy Ja Pi + 2) 





which reduces to: 


0 = 963 pa ied (2) 


Valve-Sizing Equations for Steam 


Vapors such as steam are special cases of gases, or 
so called “non-ideal” gases. The steam equation can be 
derived fram the gas equation if the pressure-vs.-density 
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relationship of steam is known. Such an equation can 


be obtained for steam flow, resulting in: 


w — 2850 Cr (P: — P2) 
= (4) 
Vv P,9.06 a P,9-%6 

where: W = steam flow rate, lb per hr, and other 
symbols and units are identical with those used with 
equation (2). This equation was derived for saturated 
steam, but it can be applied to superheated steam up to 
100° of superheat with only slight errors. (The com- 
plete derivation of the valve-sizing equation for steam 
is given in Appendix B.) 








Valve-Sizing Equation for Dowtherm A 


The same procedure can be followed with any other 
non-ideal compressible fluid. For Dowtherm A the re- 
sulting equation is: 

We= 3.12 Cy (P; — Po) 
y P, 9-195 aa Pp9-105 








(5) 


CRITICAL FLOW 


The critical pressure ratio customarily is considered 
to be 0.5. The ratio varies with the fluid and depends 
on the ratio of specific heats. It has been shown 
theoretically and experimentally to vary from 0.53 to 
0.58. For general use, the figure 0.55 is sufficiently 
representative of all compressible fluids, and should be 
used. 

Another slight error in valve flow rate will be elimi- 
nated if 0.55 is used as the critical pressure ratio rather 
than 0.5. If 0.55 P; is substituted for Pz in all equations, 
they reduce to the following when critical flow exists: 


Gases: Q = 805 Cy Pi (6) 
VY GT 

Steam: W = 2.03 Cy P,®** (7) 

Dowtherm A: Wg = 5.68 Cy P,°-** (8) 


Simplified Equations for Steam 


The exponent of the pressure term in the specific 
volume-vs.-pressure equation for saturated steam (Ap- 
pendix B, equation 4B) is close enough to 1 that a 
simplification can be made in the sizing equations for 
steam. The flow error introduced into the calculation 
is less than 5%. 

W =2.11CyV Py? — P2 (9) 


and where critical flow exists (P2 less than 0.55 times 
P, ) : 
W = 1.76 Cy P, (10) 


It is recommended that these simplified steam equa- 
tions be used in manual computations until such time 
as the determination of Cy versus valve size betters the 
approxiinately 5% sizing error inherent in these equa- 
tions. 
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Computer Use Betters Basic Data 


More accurate valve-sizing calculations can be ob- 
tained by use of these equations. Admittedly, the cal- 
culation might be more accurate than the valves’ Cy 
determination and even the users’ basic data warrant. 
Further work is needed to more accurately determine 
Cy versus size. Standardized testing procedures are 
necessary for this to be possible. The users must develop 
more accurate basic daa to obtain optimum valve size. 
Computers will help tremendously in basic data develop- 
ment. For example, use of computers takes the drudgery 
out of pipeline pressure-drop calculations. Hence, more 
calculations will be made and more accurate valve 
pressure-drop data will be available. 


HOW THE COMPUTER USED C, 


In the valve-sizing program for the computer, plots 
were made on log-log paper of several manufacturers’ 
published Cy versus valve sizes. We found that a mathe- 
matical relationship could be written in the following 
general form: 


Cy = A (S)* (11) 


where 5 = nominal valve size in inches. 

The values listed in the Table agree with the manu- 
facturers’ published Cy values within +5% in all cases 
in the range of sizes listed. (See 2nd column.) 

A method has been demonstrated whereby control 
valve flow coefficients are analytic functions of valve 
size. Future development should be in the direction of 
standardizing Cy to fit some equation of the form of 
Equation (11). A manufacturer developing a new type 
of valve might very well make slight adjustments and 
arrive at a series of Cy versus sizes which precisely fits 
some equation. Sizes below 1” and the reduced trim 
sizes could also be extended to fit the same equation. 
The system of letter or other artificial designation of 
reduced trim should be abandoned in favor of a decimal 
system which has physical significance and which can 
be fitted to the same equation that describes the larger 
size valves. 

With the equations presented herein, the actual cal- 
culation of the control valve’s Cy is minimized. The 
computer was actually programed that way. What an 
advance it would be, then, if all manufacturers were to 
standardize on the same ultimate value of Cy for each 
valve size, even including the miniatures! The only 
differences might be between radically different body 
designs, such as single and double ported globe valves, 
angle valves, but-erfly valves, and others. Through joint 
efforts of manufacturers, users, and the professional 
societies, such a standardization could become a reality. 
After all, standard face-to-face dimensions became a 
reality, and it started from apparently hopeless confusion. 
It can also be done with Cy standardization. 


APPENDIX A 


Derivation: Valve-Sizing Equation for Gas Flow 

Bernoulli's theorem for fluid flow is a mechanical 
energy balance and is the basic principle underlying the 
calculation of energy losses in any system. Written in 
differential form it is: 
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Figure 3. Sample of the output information as 
typed out by the computer in answer to a specific 
sizing inquiry. Long number, Ist line, is valve 
identification number. The "05," ''02," etc. locate 
the decimal point 5 places, 2 places, etc., to the 
right. 

144.» dP + a * cee + Jdq4+dW.+db=0 

(1A) 

In the case of control valves, the following assump- 

tions can be made: 

1. There is no energy gained or lost due to external 

heat added or internal heat lost to the outside. Thus 

dq = O. 

2. There is no work done by the fluid; dW, = O. 

3. The difference in elevation from valve inlet to outlet 

is negligible; dh = O. 


Equation (1A) reduces to: 


VdV 


VdV 


g 
(See Appendix C for additional nomenclature.) Thus, 


O (2A) 


VaV . 
vdP is the change in internal a. -is the change 


7 


of kinetic energy and ava is the energy loss due to 


physical resistance. 





DIRECT VALVE SIZE DETERMINATION 























C, = A (Size)® 

| Min. | Max. | Globe Type Valve Bodies 

| Single | Single | Single Seated | Double Seated 
| Manufacturer Seat | Seat | A | 8B | A B 
| Average of All -— it — te | ie] | ie 
eee ee ee eS 
Conoflow % 4 9 2.02 _ 
Kieley & Mueller - 10 | 4 | 181 | 15 1.87_ 
Fisher “hy” | 6 11.6 | 1.94 | 12 1.96 
Mason-Neilan ee 1% | 94 | 187 | 125 | 1.88 
| Hammel-Dahi 4 | 25 | 188 | 125 | 1.88 
Black, Sivalls, "| 10" | 170 | Ves | 135 | 1.91 
> sa cllberda Testasats, Rete itcube aitiedl 
Honeywell ne i4 10.3 | 1.83 | 13.5 | 1.85 
“Uniflow ~ | 1 | 4 | ter | — | — 
| Foxboro —— | -— | _ — | veo | 1.92 
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The term containing K also can be expressed in the 
familiar terms of velocity head by integrating: 


V KV? 
(Kvav _ Kv sa 
g 2g 
Equation (2A) becomes: 
7 2 
144 dt +e + ae O= (4A) 
g 2g 
Divide Equation (4A) by v*: 
dP VdV KV? 
— — — =O A 
Ma ae ee (SA) 


Boyle's Law and Charles’ Law are combined to form 
the perfect gas equation: 


144 Pv = RT, (6A) 
Solving for v: 
RT, 


Substituting in the first term of Equation (5A) it 
becomes: 


(144)? PdP VdV KV? 
— —— =, =O (8A 
RT, v*g + 2v*g ) 
The law of continuity of mass can be used to write 
the equations: 
V1A, V2A 


M, = Me= = —s (9A) 
V7; Vo 


Equation (9A) also can be written in general form as: 


M \~ v \* 
AJ=\G (10A) 


Substituting in Equation (8A): 


(144)*PaP I = E4 K (* ) = 
RT, +lVeI 0 o wt sib 
(11A) 


Integrating the first two terms (The third term had 
been integrated previously ) : 


(144)? (Po? — P,?) l ( M ) V» 
2RT, a} * 9 + 
cin 
= (12A) 
*( A ° 
Solving for M?: 
yo — (144)* gA* (Pi* — Po") 
a, 3 Eo (13A) 
RT, |2in 7, + K] 


To obtain an expression including the valve flow 
coefficient Cy, it is necessary to consider liquids as the 
flowing fluids, because Cy was defined on a liquid basis. 
The derivation is general thru Equation (4A), so that 
it applies to liquids as well as gases. In the case of 
liquids, however, the velocity change is zero and Equa- 
tion (4A) reduces to: 





— 144 vdP = KV?/2g (14A) 





K= 208egeP (15A) 

V- 
Integrating from valve inlet to outlet and substituting: 

TESA 

PPR 
pv* 
By definition of Cy: 
a6, [hak am 
gpm = Cy J G 


Converting units, to be consistent with others used 
in this derivation: 





P, —- Pa 
(748 X 60) VA = Cy VS 2 (118A) 


Squaring (18A): 
(Cy)" (P, — Pa) 


202,000 V2.4? =“ a (19A) 
P, — Ps AG 
—__-3. — Ba te 0 
a 202,000 3 (20A) 
Substituting in equation (16A): 
2 
K = (288) (202,000) 84° (21a) 
p (Cy) 
Bas 2 Kp (Cy)* 
84" = “$8,500,000 G (288) 


Substitute equation (22A) in equation (13A): 
(144)? Kp (Cy)? (Pi? — Ps?) | 


M* = <_ S 
58,500,000 crt.| 2In a 4K | a5A) 
1 


The term /n ais the kinezic energy term. For 





1 
practical purposes it can be omitted. If the gas inlet 
temperature T is substituted for the average gas tem- 
perature T,, a compensation is made for the elimination 
of the kinetic energy term and the net sacrifice in ac- 
curacy is less than 5%. The equation becomes: 


_. 9000357 p (Cy)* (P,* — Pa?) 
m= GRT 


Evaluating constants and converting to flow units 
ordinarily used: 


M- (24A) 


(2 at eal (62.4) (29) (Cy)? (P;? — Ps?) 


3600 ; 1546 GT 
(25A) 
Solve for Q: 
P,? — P.2- 
— C : st. 2 x MN 
9 = 963 Cr y oF (26A) 
APPENDIX B 


Derivation: Valve-Sizing Equation for Steam Flow 


The derivation of the valve-sizing equation for gas 
flow in Appendix A is general and applicable to either 
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gases or vapor, except for the use of the expression 
involving the gas constant: 


P, “y= RT, (1B) 


If Equation (24A) is rewritten without using Equa- 
tion (1B) and recognizing that P, -— fs , the 


following equation is obtained: 


m2 — 0.000714 P/Cr)= (Pi — Pa) (2B) 


G Ue 
Evaluating the constants and converting units to steam 
flow units, this ordinarily-used equation is obtained: 


| Pi —Ps 


W = 634 Cry (3B) 


The plot (Figure 4) was made of saturated steam 
specific volume vs. pressure on log-log graph paper and 
it was seen that all points fell very close to a straight 
line. The error involved was negligible from 10 to 
300 psia, less than 3% to 600 psia, and less than 6% 
at 1000 psia. This is well within acceptable limits for 
control-valve sizing and many other engineering calcu- 
lations. The resulting equation is: 


334 
oe ne 4 
Y= 50940 a 


The average specific volume from inlet pressure P, 
to outlet pressure P2 can be written as: 


l P; 
_= = dP 5B 
Ve ves 5p pie (5B) 
Substituting Equation (4B) in Equation (5B): 
P 
334 _'* p—o.ow gp (6B) 


Va = Py saat P. i. 


1 


Integrating: 
— 334 ye 060 s 
et oe (soe)? 0 Ce 
P 0.06 __ P..2-%6 
% = SN (8B) 
ews 2 


Substituting in Equation (3B): 
0.850 Cy (P; —P) 


a OB 
y P,°-% — p,°- ( ) 


== 
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Figure 4. Plot of saturated steam: specific volume 
vs. pressure. 


APPENDIX C 


The following nomenclature is used for derivation in 
Appendix A and Appendix B: 


Symbol Description Units 
A area of cross section of flow passage sq fr 
Cy valve flow coefficient — 
g gravitational constant ft/sec* 


G Specific gravity of liquid at flowing _ 
conditions referred to water = 1.0 at 
60°F or specific gravity of gas at 
standard conditions, referred to air— 
1 at standard conditions. It is also 
the molecular weight of the gas 
divided by the colecular weight of 


air. 
gpm liquid flow rate gallons per minute 
K summation of resistances in valve — 


due to body passages, inner valve, and 
and changes of direction 


m molecular weight 

M mass flow rate Ib / sec 

P absolute pressure psia 

Q glas flow rate at standard conditions _—_cu ft hr 
of 14.7 psia and 60°F 

R gas constant 

T temperature absolute R 

t specific volume cu ft/lb 

V velocity ft ‘sec 

W steam flow rate lb/hr 

Wa Dowtherm flow rate Ib hr 

p density Ib cu ft 

Subscripts 


1 Valve inlet condition (example: P, is inlet pressure ) 
» valve outlet condition (example: P» is outlet pressure ) 


« average 
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Figure |. ALL WORKING STANDARDS are check- 
ed regularly against master standards which are 
periodically certified by the National Bureau of 
Standards. The Nortronics system for adequately 
controlling test instruments represents a possible 
solution for other electronics manufacturers. 


Organizing Electronic Calibration 


and Standards Laboratories 


In the fast-growing electronics industries, many companies are encounter- 
ing problems of efficient use and maintenance control of precision test 
instruments used for both research and production. Nortronics here re- 
veals how they organized their electronic-instrument calibration and stand- 
ards laboratory for maximum instrument utilization and effective mainte- 
nance of accuracy — an approach that is proving a model for the industry. 


by Frank McNabb 
Director of Quality Control, Systems Support 
Vortronics Division, Northrup Corporation 


Anaheim, California 


WHEN NORTRONICS BEGAN ELECTRONIC 
equipment development and manufacture some years 
ago, there were relatively few standard measuring in- 
struments under routine calibration. However, our long- 
range forecasts and planning indicated that the number 
and variety of such instruments would grow consid- 
erably. This prospective growth focused our attention 
on the need for an Electronics Calibration and Stand- 
ards Laboratory, equipped and staffed to meet all de- 
mands of our various internal engineering and produc- 
tion organizations. 

Until this time, electronic testing and measurement 
equipment generally was assigned directly to engineer- 
ing research groups. Since only a few instruments were 
used by other departments, periodic calibration of test 
equipment was assigned to engineering. But, on the 
basis of projected growth, we could see that engineering 
would soom be unable to devote full attention to re- 


search programs, while at the same time maintaining 
all requirements of a Calibration and Standards Lab. 


How New Instruments are Selected 


Our review of the overall program resulted in a man- 
agement decision that Quality Control would assume 
complete responsibility for this function. Management 
then organized an “Electronic Equipment Selection Com- 
mittee” composed of representatives from the depart- 
ments of engineering, manufacturing, production engi- 
neering, quality control, and methods. Primary objective 
of this committee was to review all requests for electronic 
equipment submitted by internal groups. This commit- 
tee review achieved cost control and uniformity in 
equipment. 

However, there still remained the problem of who 
would have accountability and physical inventory re- 
sponsibility for the equipment. This prompted a survey 
of other comparable companies; we found that no two 
firms functioned alike in this regard. As a result, we 
decided to place accountability and physical inventory 
responsibility for testing and measurement equipment 
under Quality Control (Figure 2). No precedent existed 
for this move and, to the best of our knowledge, this 
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Figure 2. ORGANIZATION 
CHART of the Nortronics Qual- 
ity Control Section. 


was the first time that a common-pool arrangement had 
been established. 

During the early stages of organization, some concern 
was voiced by departments which use the instruments. 
One of the most frequent questions was: “If we submit 
our equipment to this common-pool, will it be available 
when we need it?” These concerns have since been al- 
layed, and more equipment of a diversified nature has 
been made available to all departments having a need 
than was afforded under previous arrangements. 

With firming of policy and placement of respon- 
sibility, Quality Control began preparing detailed pro- 
cedural controls. First objective was a physical inventory 
and assignment of all equipment to one location. 


Inventory Records 


Of next concern was the type of control and identifi- 
cation system to be used. We adopted a numerical system 
that would not conflict with other numerical equipment 
controls in effect. As each instrument was properly iden- 
tified, it was cycle inspected and assigned to the store- 
room crib where it was available to requesting organiza- 
tions. Cycle intervals also were established and each 
instrument was labeled as to the next scheduled cycle 
period. 

To maintain accountability and inventory records, a 
master Kardex file was created for all equipment. This 
master record lists all pertinent information such as 
manufacturer's name, model and serial numbers, unit 
cost and other information pertaining to where the item 
is stored, controlled or installed. This form of control 
was necessary since there exists no standard nomen- 
clature for individual types of equipment, and manu- 
facturer's trade names often conflict. 

From the master card system, a complete inventory 
list was compiled and distributed to all interested inter- 
nal organizations. 

A department having a need for equipment not on this 
master inventory list initiates a request which is for- 
warded to the Electronic Equipment Selection Commit- 
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tee for action. The committee is’ authorized to initiate 
purchase requisitions. Upon receipt, the new equipment 
is inspected to the manufacturer's specifications before 
final acceptance Is made. 


Quality Control, operating as a service organization, 
coordinates records and other pertinent information with 
property control, methods engineering, production engi- 
neering, materiel, and design engineering groups. Upon 
user's request, Quality Control furnishes equipment ap- 
plication information. 


Instruments are Kept Modern 


In addition to the master record, a complete library 
is maintained on all manufacturers ‘equipment brochures. 
The library is up-dated as receipt of manufacturers’ 
fill-in material is received. Manuals are serial numbered 
to the applicable instrument, because some manufac- 
turers make instrument modifications without changing 
model numbers. 

As design improvements are made by a manufac- 
turer, and kit or modification information is received, 
the equipment is examined and modified to the new 
configuration. In the case of testing devices, which by 
their nature are unstable in performance, a placard is 
attached to the instrument advising the user of its limi- 
tation. 


Service History 


Service record folders are maintained for each piece 
of electronic test equipment. The service record is a 
complete case history. It contains the calibration and 
certifications plus the erection and maintenance history 
and any modifications that might have been incor- 
porated. This record advises the technician of previous 
problem areas and the corrective action taken 

As a change or suggested improvement is received 
from the manufacturer, the change is posted against the 
history record for the instrument affected, and is incor- 
porated at the next cycle inspection period. Upgrading 























Periodic Inspection Cycle 


Periodic cycle inspections are triggered by a cycle 
card filed in a 52 work-week schedule ( Figure 3). Each 
instrument is assigned a regular cycle interval period 
which is based upon the complexity of the instrument 
or usage, whichever is most applicable. Schedule work- 
loads are established by controlling expiration dates 
stamped on cycle validation labels permanently affixed 
to each instrument. 

Each instrument due for cycle inspection is assigned 
to a qualified technician with a work sheet containing 
all pertinent information on the instrument (Figure 4). 
The technician, on encountering a condition not included 
in his work sheet, consults the instrument's master his- 
tory folder to determine previous conditions and reme- 
dial action. When he has completed his assignment, the 
technician records his findings on his work sheet and 
forwards this information for inclusion in the history 
folder. The instrument then is returned to the crib, ready 





Figure 3. FIRST STEP in calling an instrument for ; 
routine cyclic inspection is performed by the Lab for reissuance. : 
clerk. She prepares the “call tag" and techni- Occasionally, because of time and /or cost, it becomes 


cian's work sheet from information on the "'tickler" necessary to return certain instruments to the manufac- 


turer for repair or modification. In such instances, a 


card. 

copy of the historic record is sent to the manufacturer. 
ae This provides him with maintenance and repair history 
equipment in this manner increases reliability and mini- as experienced under our actual working conditions. All 
mizes downtime for repair. It also increases service life equipment so handled is inspected on return from the 
and reduces obsolescence. manufacturer and inspection data are posted in the his- 
tory record before the equipment is made available for 

Spare Parts Control use 


The organization of this single-point control of elec- 
tronic test equipment at Nortronics has stimulated much 
interest among government inspection representatives 
who have visited our facility. After complete explana- 
tion and demonstration, they always express approval of 
the approach and implementation. The system also has 
been studied by many industry authorities who want to 
install similar procedures in their own organizations. 


The difficulty of controlling replacement parts also 
was solved under the new single-point control system. 
A survey is made of all test equipment for perishable 
items or for components most likely to require periodi- 
cal replacement. Each instrument is checked against the 
manufacturer's schematic drawings. Any discrepancies 
found are corrected and the information posted in the 
manufacturer's manual. Results of the survey are posted 
in the parts-list record to provide information of re- 


quired “in use” parts and quantities needed. This control System Features 
assists internal organizations by providing adequate , a ath :, 
~All , on Although there is no criterion by which effectiveness 
maximum-minimum stock of parts required. In addition, ' er 
; Se can be evaluated with regard to other companies in the 
it provides the Electronic Calibration Standards Labora- ; : 
industry, Nortronics has realized the following benefits. 
tory a record of all the necessary parts they must stock is deniidei 
for repair purposes, and minimizes downtime. gre “as ; 
1. permits more complete utilization of equipment by 


all organizations; 

2. allows Quality Control to maintain and effect 
standardization of equipment; 

3. permits complete interchangeability of common 
or like models of equipment; 

4. results in centralization of costs and controls; 

5. resul-s in centralization of property record control; 

6. provides a central source consulting service for in- 


strument application. 


«e eo”  @ 
: ane 
— 





Figure 4. HIGHLY SKILLED TECHNICIANS of 
the Electronic Standards and Calibration Lab at 
‘Nortronics perform calibrations, adjustments and 
routine preventive maintenance, as required, on 
all instruments. 
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Preston, Amer. Ceramic Soc., 18, 220 (1935). 


The Rotameter 


Figure |. Breaking strength of plate glass strips 
(/4” x 2” x 16”) versus time. (From data of F. W. 





Sheds Its Limitations 


Basic research into why glass fails to reach its theoretical strength 
and exactly how water hammer occurs has produced glass-tube 
rotameters with much higher safe-working-pressure ratings. 


by Harold V. Mangin (Member of ISA) 
Product Application Engineer 
Fischer & Porter Company 


Hatboro, Pennsylvania 


SINCE 1932, when its first US manufacture began, 
the glass-tube “rotameter” has been widely accepted as 
a standard indus rial flow-rate meter. However, its use 
has been somewhat restricted by three limitations: 
l. pressure ratings below those of the metal piping in 
which it is installed; 2. its occasional “unaccountable” 
bursting at below-rated pressures, with resultant hazard 
to people and property; 3. the unpredictable effect of 
water hammer. 

To determine exactly how much these limitations 
could be overcome, our company in 1955 began a long- 
range fundamental investigation. And we found that 
most of these limitations could be eliminated by taking 
full advantage of certain unique characteristics of glass. 


Stronger Than Steel! 


Incredible as it sounds, the tensile strength of glass 
can exceed that of steel: in fine, freshly-drawn glass 
fibers, tensile strengths of 450,000 to 1,500,000 psi 
have been measured. It is the tiny, submicroscopic fis- 
sures in ordinary glass surfaces, acting as stress concen- 
trators, which reduce its tensile strength. The differ- 
ence in strength berween glass fibers and large glass 
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pieces is due to the condition of the glass surface. Newly 
formed fibers have a continuous surface, so almost full 
theoretical strength is attained. But with large glass 
samples, weathering and handling leave many sub- 
microscopic fissures in the glass. Thus, surface finish 
of glass is extremely important to its strength—as is 
the subsequent protection of that surface. 

These effects of submicroscopic fissures need further 
explanation. In 1920, Griffiths compared the low prac- 
tical bursting strength of. glass (about 10,000 psi) with 
its theoretical ultimate strength (2,900,000 psi) as 
calculated from the maximum stress in the case of rup- 
ture proceeding from a crack.' This was expressed by 
the following equation: 


; | 2ET 
Maximum stress = \ = 
xaC 
where, E = Young's modulus 
T = surface tension 
a = Poisson's ratio 


C = half length of crack 


He concluded that the very-low breaking values are 
caused by certain regions of the glass molecules which 
orient themselves into groups such that, in certain 
directions, the attractive forces are minimum, and that 
such groupings constitute incipient flaws. Because these 
flaws are well below a quarter wavelength of light in 
size, they cannot be seen by any microscope 


arly numbered references at the end f 


1 Superior numbers refer to sim 
this article 








| (O. H. Grauer, Amer. Ceramic 
| 5/20/59.) 












Figure 2. Bursting pressure of borosilicate glass 
| rotameter tubes (F & P oe 


versus time. 
oc., Chicago 





Figure 3. Average bursting stre:.gth of tempered 
and untempered rotameter tubes (F & P 1-35-G- 


10) as a function of load duration. 


58 








Figure 4. This O-ring mounting, by floating the 
| glass tube, eliminates tensile stresses, thus increas- 
ing the safe working pressure and reducing leakage. 


This picture is supported by experiments in which 
the strength of glass was increased hundreds of time 
simply by using small fibers with diameters in the 
0.001 to 0.0001 inch range, so that its small surface left 
little room for fissures. Also, freshly-drawn glass main- 
tained under vacuum was much stronger than under 
ordinary conditions. Tests of breaking strength of bulk 
glass under practical conditions of temperature, water 
vapor and scuffing are shown in Figure 1. Note that 
under short-duration stresses, such as impact, shock or 
hammer blow, glass can be as much as three times 
stronger than under sustained loading. 

Water vapor in contact with glass causes a further 
decrease in its strength. A theory explaining this de- 
crease in strength, proposed by Griffiths, indicates that 
water vapor somehow creates surface marks; spraying 
glass with heated sodium in a vacuum has made such 
flaws visible. This theory is supported by the common 
practice of glass workers who wet a line scribed into 
the glass before breaking it: they find that glass breaks 
more readily when wet. 

Figure 2 graphs relative bursting pressures versus 
time for tempered borosilicate glass tubes mounted in 
F&P 2700 Series cases with Buna “N” O-rings. Short 
duration stresses were induced by controlled hydraulic 
“hammer blow”. Figure 3 shows relative bursting 
strength of tempered and untempered flowmeter tubes 
versus time, again mounted in 2700 Series flowmeter 
cases. 


Tube Mounting Is Critical 

Glass tubing is well nigh indestructible through com- 
pressive stress. To break a tube takes 10 to 20 times 
more compressive force than tensile force. However, 
endwise pressure on glass tubing causes a lateral tensile 
component. Uneven peripheral compression, as pro- 
duced by a stuffing box, also can result in a substantial 
tensile component. Thus, any effort to produce a better 
glass tube required development of a mounting method 
which would really eliminate tensile stress or sharply- 
localized stress. We evolved a construction which 
“floated” the tapered tubes on O-rings located inside the 
tubes against a precision-formed surface round and 
smooth to within one or two ten thousandths of an inch. 
In this construction no glass-to-metal contact occurs. 
(Figure 4). Because the tube “floats”, stresses due to 
piping misalignment are eliminated. (The “floating 
tube” construction became a standard feature of F & P 
production rotameters early in 1958, and so is not strictly 
new. ) 

However, without this “floating tube” construction ad- 
vances now to be described would have been almost use- 
less. Note too that rotameters mounted in O-rings with- 
stood substantially higher pressures before leaking at 
the seal than did rotameters with conventional stuffing 
boxes. Furthermore, floating tubes burst at substantially 
higher pressures—and a series of bursts showed less 
point scatter — than when tubes were mounted in con- 
ventional stuffing boxes. 

Stronger Glass Through Tempering 

It seemed reasonable that if rotameter tubes could 

be treated so as to impart a compressive stress to them, 
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Figure 5, (Left). When 
this rotameter tube burst 
at 1700 psi gas pressure, 
all fragments were safely 
contained by its plastic 
jacket. 


Figure 6, (Right). Safe 
working pressures for tem- 
pered, jacketed, “float- 


ing" rotameter tubes 
compared to previous de- 
signs. 














then the internal pressure of the fluid inside the tube 
would first have to neutralize this compressive stress 
before being able to put the tubes in tension. Thus, the 
bursting pressure should be increased by the value of 
the compressive stress. “Tempering” of glass is a well- 
known technique. It imparts “built-in” compressive 
stress by heat treating so that the glass will not shatter 
when dropped or struck with a hard object. Glass fit- 
ings which can be dropped without breaking from a desk 
top to a floor having the approximate hardness of 
rubber tile, are well known. It seemed reasonable to 
assume that the same type of heat treating as applied 
to such products as glass pipe fittings and plate glass 
could be applied to rotameter tube... However, a pro- 
cess would have to be developed that would not distort 
the precision-formed tubes. After many months, there 
evolved a heat-treatment cycle which increased the 
bursting pressure of the tubes by about 50%.* ( Figures 
2 and 3). 


Tube Jackets for Safety 


To this point, our research and development definitely 
had proved that the operating-pressure rating of the 
glass-tube rotameter can safely be increased. By it’s 
floating seal and heat treatment, it had been strengthen- 
ed to its limits of practicality. Then, another direction 
of endeavor presented itself. Perhaps the compressive 
stress created in the glass itself by heat treatment could 
be further increased by an external jacket. At the same 
time we investigated various plastics for increasing the 
compressive stress induced on the tube, we sought a 
plastic coating that would contain the glass particles 
in the event of tube rupture. 
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Bursting tests were made with compressed nitrogen on 
tempered, plastic-coated flowmeter tubes (FP-3/4-21- 
G-10). Bursting of tempered tubes required several 
thousand psi-—far in excess of normal practice. What 
happens when a plastic-coated tube bursts is shown in 


Figure 5. Glass fragments either were contained or, 


where jacket split longitudinally, were held from scat- 
tering by adherence to the plastic. Other coated tubes 
which burst at 1900 psi liguid pressure were contained 
even better by their plastic jackets. 


Thus, these three improvements: 
1. “Floating” O-ring mounting of rotameter tubes 
2. Heat treatment to provide compressive stress 


3. Jacketing to provide increased pressure and frag- 
ment containment — 


have resulted in rotameters with a far higher safe pres- 
sure rating than previous rotameter designs ( Figure 6). 


EFFECTS OF WATER HAMMER 


However, there remained to us the fear that rota- 
meters might inadvertently be used where water ham- 
mer would create pressures exceeding even our new 
and higher pressure ratings. Water hammer has been 
defined as follows:* “When a liquid flowing in a pipe 
is abruptly stopped, a series of positive and negative 
pressure waves travels back and forth. This phenomenon 
is known as water hammer.” Therefore, we made an 
extensive study of the effects of water hammer.* 


Water hammer is a series of pressure shocks created 
by checking the flow of liquid in a pipe. For example: 
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Figure 7. Typical water-hammer wave forms. 


if a valve is closed suddenly, stopping the flow, the 
kinetic energy of the column of liquid is expended in 
compressing the liquid and stretching the walls of the 
pipe. A wave of increased pressure beginning at the 
valve is transmitted back through the pipe at constant 
magnitude and velocity. When the pressure wave has 
traveled upstream to a reservoir (a larger part of the 
pipe, or a vessel), it reverses itself and a wave of normal 
pressure progresses back to the valve (Figure 7). 

Remember that the peak pressure achieved is the 
normal, steady line-pressure that existed in the pipe just 
prior to valve closure plus the surge pressure due to 
water hammer; and that this pressure will appear at 
all points along the uniform pipe both upstream and 
downstream of the valve whose sudden closure caused 
the surge. It has been falsely assumed that the peak 
pressure occurs only close to the valve. This wrong 
assumption results from the fact that the pressure surge 
appears there first and lasts longest (a full one-half 
period ), and so causes breakage there most often. 

The period T of a complete cycle of one positive 
and one negative pulse is four times longer than the 
time of wave travel through the pipe length L from 
valve to reservoir: 

T=4LVs (1) 
Or for water, where Vs = 4750 ft/sec, 
T in secu 4s = 0.00084 & pipe length in feet 


The maximum duration of the peak pressure in one 
pulse is 1/2 T, but many pulses are required before the 
surge energy is dissipated. 

When a valve is closed slowly, or when pipe lengths 
involved are very short, the wave propagation may be 
regarded as instantaneous, and the pressure rise at any 
point will exist only while the valve is closing. It would 
then be equal to the force of deceleration of the up- 
stream mass of liquid, p A L yp, divided by the pipe 
area A, or 


P=pLes (2) 


where P is the pressure excess due to deceleration 7 of 
a fluid of density p contained in the length L between 
the point of interest and the upstream reservoir. Thus, 
water having’ a density of 1.94 slugs per cubic foot, 





initially moving at 10 feet per second in a pipe 30 feet 
long, and brought to rest in such a long time as say 0.5 
second at assumed uniform deceleration, would produce 
a pressure rise at the downstream end of 1.94 « 30 
10 -- 0.5 = 1165 pounds per square foot, or about 8 
psi. Halfway upstream, the pressure rise would be only 
4 psi. 

If now we cut the deceleration time to 0.005 seconds, 
we would calculate a rise of 800 psi downstream, 400 
psi at midpoint, et cetera. However, the time for a 
pressure wave to be transmitted through 300 feet of 
pipe at a velocity of sound of 4750 ft per second is 
0.0063 seconds, and we can no longer regard the pipe 
full of liquid as being uniformly decelerated. Instead, 
at some short interval after valve closure, the pipe will 

ZONE ' 


contain three zones: 
p ZONE 2 | 
Ss ORIGINAL VELOCITY OWING DOWN | STOPPED, Hi PRESSURE 


2 ZONE 3 
( ORIGINAL DIRECTION OF FLOW ———> CLOSED 
VALVE 


Thus, deceleration can occur only in Zone 2, which 
moves upstream with the speed of sound. It will be 
apparent that the width of Zone 2, where deceleration 
is occuring, will become shorter as the time of valve 
closure decreases, because both the leading and follow- 
ing ends of Zone 2 are moving upstream at the speed of 
sound and cross any point at an interval equal to the 
time of valve closure. However, the shorter this time, 
the greater must be the local deceleration of the now 
lesser mass of fluid. That is to say, the L of equation 

2) is now less than the pipe length and is inversely 
proportional to v, so the product Ly is no longer affect- 
ed by the increases in the speed of closure. 

Thus, nature very kindly imposes an upper limit, by 
virtue of a less-than-infinite velocity of sound, on the 
pressure which can be developed by any valve closure, 
however rapid, in a pipe however long in which a 
particular velocity V existed before closure. 

The actual shape of the curves of velocity and pres- 
sure in Zone 2 depends on the method of closure and 
the valve characteristics, so that we can no longer apply 
equation (2) conveniently. Instead, we disregard the 
length and internal characteristics of Zone 2 completely 
and use the momentum form of Newton's Law, 


F = PA = w(V,—V3) (3) 








where w is the rate at which liquid mass is transferred 
from the Zone 1 condition to the Zone 3 condition by 
virtue of the propagation of the wave front we've been 
calling Zone 2. Neglecting compressibility so far as 
liquid density is concerned: 

w =p AC (4) 
where C is the velocity of sound in the pipe full of 
liquid. Combining (3) and (4) and canceling out 
pipe area, we have: 
if Vz = 0 and V, = the initial velocity V, 

then P = pC V, (5) 


which is the basic equation for all water-hammer surge 
pressure. 
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Obviously, P will be positive in Zone 3 and zero in 
Zone 1 as the wave front moves upstream. The wave 
front reflects from the reservoir end of the pipe, im- 
parting negative (upstream) velocity and normal pres- 
sure, which condition fills the pipe when the reflected 
wave front reaches the valve. The next reflection re- 
quires that P be negative and V zero behind the third 
wave front moving upstream, while the fourth, reflected 
from the open end, returns the pipe to its initial con- 
ditions before the valve was closed, except for damping 
effects of fluid viscosity. Putting in pss = P/144, 
density = 1.94 slugs/ft® for water, and C = 4750 
ft/sec in water, we find: 


surge pressure (psi) = ea Sela V=G64V (6) 


where V is the velocity in feet per second just prior 
to valve closure. Note that this surge pressure (64 V) 
must be added to the normal static pressure P,, result- 
ing in the total pressure due to liquid hammer: 


P=P,+64V (7) 


Equation (7) can be used with confidence to esti- 
mate the total pressure during a surge caused by water 
hammer. 

Let us take for example, the case of a 3/4 inch 
Schedule 40 pipe with a flow rate of 12 gpm, and with 
a normal operating pressure 100 psig. The total pres- 
sure P is cqual to 100 + 64 x 7.22, or 562 psig. 

If in this case, the p:pe length from valve to reservoir 
is 25 feet, the period T of one complete cycle of a 
positive and negative pulse would be: 


T = 0.00084 x 25 
= 0.021 seconds. 


The pip‘ig network therefore is subjected to a maxi- 
mum peak pressure of 562 psi in surges of 1/2 T, or 
0.0105 seconds duration. This is the period of a cycle 
of positive pressure traversing the pipe in a wave simi- 
lar to that shown in Figure 7. 


Selecting Rotameters to Withstand Water Hammer 


The application of this information is summarized in 
Figure 8. After choosing a meter for a specific flow 
rate, you calculate the maximum water-hammer surge- 
pressure. If you find that the surge pressure versus 
flow rate falls below the curve, you can expect the meter 
to operate satisfactorily under conditions of water ham- 
mer. 





Figure 8. Maximum allowable instantaneous pres- 
sure versus flow rate, for heat-treated rotameter 
tubes mounted in O-rings. 


For example, take a flowmeter application in which 
you want to meter a flow rate of 6 gpm of liquid. The 
meter size is 3/4 inch .uid the line size also 3/4 inch 
Schedule 40 pipe, where the fluid velocity is 3.61 
ft/sec. The maximum operating pressure is 50 psig. 
Referring to equation 7, 


P = 50 + 64x 3.61 = 281 psi 


Since 281 psi falls below the curve (Figure 8), you can 
safely assume that the meter will be unaffected by the 
maximum water-hammer surge possible under these con- 
ditions, as long as the specified flow rate is not exceeded. 


CONCLUSIONS 


We concluded from our investigation that by temper- 
ing the glass metering tube, and supporting it with 
O-ring seals, tube breakage from water hammer is 
greatly reduced. In addition, the static pressures that 
the glass tube can withstand and its thermal shock re- 
sistance are greatly increased with this construction. 
These advances in variable-area flowmetering realize the 
full capabilities of this, the most economical type of flow 
measuring device. 
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» The responsibility for programing digital computers is logicall; 
moving to the user. The process engineer and the instrument en- 


gineer in user companies must therefore become acquainted with 
fundamentals of programing. This article discusses the important 


factors in developing a digital control computer program. 


Programing Digital Computers 


for On-Line Process Control 


by W. S. Aiken, 
Manager 
Project Engineering Dept. 
The Thompson-Ramo-W ooldridge Products Co. 
Los Angeles, Calif. 


ON-LINE DIGITAL COMPUTER control systems 
have become a practical reality accepted by industry. 
This acceptance opens a new and interesting field of 
computer programing to many technical men. Because 
these people have widely varying backgrounds it is im- 
portant that they have the opportunity to study the 
fundamental characteristics of digital computers and 
their programs of instructions. 

Three of the features which differentiate a digital 
computer from an analog computer are precision, mem- 
ory, and flexibility. The digital computer can be de- 
signed to perform arithmetic, including multiplication 
and division, with any degree of precision desired. 
Greater precision may make a machine larger or slower 
but will not call for any advance in the state of the art. 
Data can be stored in a computer's memory for any 
length of time without deterioration, which makes it 
possible to obtain time constants of an hour, a day or 
a month if necessary. The program which controls the 
operation of the computer and which we will discuss 
below is also stored in the computer’s memory. The 
system's flexibility derives from the fact that this pro- 
gram can be written in any number of ways and that it 
can be modified or replaced entirely at will. The com- 
puter can even be instructed to modify its own program. 
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The modes of operation of digital and analog com- 
puters have this basic difference: an analog computer 
continuously obtains the solution to a set of equations; 
but a typical digital computer does only one thing at a 
time. At any one instant the digital computer will be 
completely devoted to carrying out one simple com- 
mand, such as add, divide, store a number for future 
use, Or transmit a signal to an electric typewriter to 
strike a certain key. Long combinations of these simple 
commands performed in the proper sequence can be 
used to carry out very involved calculations, such as the 
ratio of the present conversion in a reactor to the theo- 
retical equilibrium conversion value. Transcendental 
functions and the solutions of differential and integral 
equations are obtained by iterative calculations. It is 
the programer’s job to prepare these lists of instruc- 
tions which we call the program and which will de- 
termine all of the functions which the system will per- 
form. 


Relation of Program and Analog-to-Digital Converter 


Before discussing some of the problems of program- 
ing, let us review the normal operation of an on-line 
digital computer control system, such as that illustrated 
in Figure 1. 

Measurement signals are converted from pneumatic 
to electrical form and amplified as required. These 
signals are then coded into digital form and recorded 
in the computer memory. Each input has an assigned 
location where the most recent values (W,) can be 
found. The program instructions are stored in the 
memory. Periodically, under control of the program, the 
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process values are checked, scaled, linearized or other- 
wise modified and then transferred to the working stor- 
age locations (W,*) fei use in calculating control point 
settings. When tk~ control calculations are completed, 
they are reccted in the working storage locations 
(V,*). After checking for reasonableness, those values 
are transferred to the actual output storage locations 
(V,) from which the necessary digital-to-analog con- 
versions are made to produce set-point signals for con- 
trollers in the process. A clock is used to time control 
actions. The computer is also connected with a type- 
writer, tape reader and punch, as well as manual inputs 
and alarms, by which it can communicate with the 
operator. 

Addition of an analog-digital converter gives the 
control computer its special ability to be connected di- 
rectly into process instruments. In some cases the a/d 
and d/a converters are not integral parts of the com- 
puter, being supplied by a different manufacturer and 
integrated with the computer. In some computers these 
units must be controlled by the program. In other com- 
puters, such as the Thompson-Ramo-Wooldridge RW- 
300 digital control computer, it operates continuously 
and completely independently from the computer's pro- 
gram. It will successively scan each process variable, 
convert it to a digital signal and store it in its assigned 
location in the computer's memory. This cycle will be 
completed for ali the process variables several times a 
minute, so that the computer program has a complete 
set of process data continuously available in the mem- 
ory which is never more than a few seconds old. The 
analog-digital conversion unit must also read numbers 
from specified locations in the memory, converting them 
to analog signals and using these to re-adjust the out- 
put values of holding circuits, which in turn are con- 
trolling the set points of individual process controllers. 
When the program completes the calculation of a new 
value of a process set point, it has only to store it in 
the memory. In general, the computer communicates 
continuously with the process through the analog-digital 
conversion unit, and intermittently with the operator 
through the digital input-output system, logging, print- 
ing special messages, and accepting new instructions. If 
the program has a real-time schedule to keep, it will 
itself determine the times for this digital comm nica- 
tion. The computer program can also exercise discon- 
tinuous or batch-type control through its digital relay 
outputs and can receive on-off information from the 
process through individual digital inputs. 


Relating Process Behavior to Programing 


To more fully understand the action of such a system, 
let us consider the sequence of events by which it would 
exercise the control of just one process set point. This 
relatively simple example would represent only a small 
portion of a complete program. The problem here is 
to provide close control of a two-component blending 
line, shown in Figure 2, so that two materials, B and C, 
will be mixed in the constant ratio r (equation 1). 
The computer does this by controlling Fe (.\e flow of 
pure C into the blending line) to compensate for inde- 
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Figure |. Block diagram of a digital control com- 
puter showing flow and storage of data- 


























—>— 
A = on-stream analyzer 
B = process material 
C = process material 
CV = control valve 
FT — flow transmitter 
FC — flow controller 
r = constant ratio 
where: oe Cc (1) 
— - 


9 
a=: oe Fydt (2) 


Fe = rb(—Ty)Fx(0) (3) 
where: 
M= mass of material B in transit through furnace 
F,= mass flow rate of material B out of furnace 
F, (O)= present value of F,; 
b= concentration of compound B 
b(—T,)= value of b measured T, before present time 
T,y= time for material B to pass through furnace 
F,— mass flow of material C entering mixer 





Figure 2. Flow diagram of a two-component blend- 
ing line. Three equations express the process be- 
havior and problem to be solved by the computer. 
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pendent variations in b (the concentration of compound 
B), and Fy (the rate of flow of the material B into the 
blending line). There is a complication, however. The 
material bearing B is heated in a furnace; and, because 
of sampling problems, must be measured before en- 
tering the furnace. Because of variations in the flow 
rate through the furnace, Tp (the time for material to 
pass through the furnace) also varies (equation 2). 
Thus, to solve the equation for Fe (equation 3), the 
computer must calculate how long ago the part of B 
now entering the blending line was sampled at A, and 
then match up the correct set of data. Assume the range 
of Ty is 8 to 18 minutes. Then the program might read 
the values of b and Fz from the memory once a minute 
and store each reading for 20 minutes. For each calcu- 
lation of Fe, it would determine Ty by summing the 
mass flow per minute, starting with the most recent 
reading of Fy and comparing each partial sum with M. 
The integral is approximated by a summation. This in 
turn would indicate the correct reading of 5 to use. 
Depending on the expected rate of variation of 6 and 
Fy, the computer may be programed to perform this 
entire calculation once a minute or once an hour. What- 
ever rate is chosen, each time the computer stores the 
result of the calculation in the memory, the analog- 
digital conversion unit will continuously put out the 
corresponding value of the flow controller's set point 
until the control program stores a new value in the 
assigned memory location. 

The actual equations used in process control will be 
as varied as the processes. To obtain the full potential 
of a typical digital computer process control system, 
the program may be written to perform many control 
equations such as: energy balances, material balances, 
conversions, compressor management, efficiency checks, 
multi-component mixing, long-term drift compensa- 
tion, plus printed logging, alarm scanning, punched pa- 
per tape logging for the accounting department, emer- 
gency actions initiated by the operator and/or the 
process conditions, and miscellaneous tasks on a low 
priority demand basis for the convenience of the opera- 
tor. Typical control computer programs contain several 
thousand instructions. 


Skillful Programing Is An Art 


Before receiving its program the computer is a beau- 
tiful but empty shell. Both technically and economically 
this is a challenge to the programer. For economic rea- 
sons the memory storage space is often limited in size. 
This places a premium on finding ways of solving a 
problem which require the least number of instruc- 
tions. Reducing the number of instructions may also 
reduce the time required to carry out the computation. 
Among the many solutions to a programing problem, 
those which are the most straight forward and obvious 
are rarely the most efficient in memory space and com- 
puter time utilization. An ingenious programer is some- 
times able to cut the time and/or space required by 
50% or more. Imagination is required to perceive short 
cuts and to devise efficient ways of coding and process- 
ing all types.of information. For these reasons, skillful 
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programing is an art. In addition to ingenuity and imagi- 
nation, a good programer must have the patience to 
deal carefully with a maze of details. 

As the actual writing of the program gets underway, 
it may develop that there is not enough memory space 
in the computer. In seeking storage space economies, the 
programer who has a first-hand knowledge of the proc- 
ess and of the operator's environment and duties, is in 
the best position to perceive those compromises in the 
specifications which will yield significant space savings 
without degrading system performance. 


The Executive Routine 


In operating a computer control system on-line, the 
usual problems are given a new dimension: the pro- 
gram must be arranged to operate in real-time. By real- 
time we mean that the calculations are based on the 
current values of operating data and that the answers 
are produced in time to be useful. After the applica- 
tions engineers, who have been studying the process, 
have specified the control equations (or the mathemati- 
cal basis from which they will be derived) and all of 
the periodic, optional, and emergency actions of the 
system, the programer must not only prepare the lists 
of instructions which will carry out these many indi- 
vidual tasks, but he must also find a means of com- 
bining them so as to schedule many different periodic 
actions at the proper times. These may give priority to 
emergency actions requested by the operator or indi- 
cated by conditions within the process, and postpone 
optional requests (e.g., a demand log) until the com- 
puter is “idle”. Of course, the exact assignment of rela- 
tive priorities and the scheduling of periodic actions 
has to be worked out with the process engineers. To 
interconnect these many periodic and irregularly spaced 
functions, a programer writes a program which we call 
the executive routine (Figure 3). One might be tempted 
to postpone this until all the rest of the program had 
been written and one knows in detail just what had to 
be tied together. However, there are advantages in lay- 
ing out a clear cut philosophy for the executive routine 
at the outset. In effect, the computer continually tra- 
verses or moves around the outside closed loop, watch- 
ing the clock and comparing the actual time with the 
scheduled time for the next performance of some func- 
tion. When the time comes, it ieaves the outside loop, 
carries out the appropriate calculations, resets the time 
for repeating the function, and then returns to the 
outside loop. 

The data consulted by the executive routine may 
consist of the time-of-day read by the computer from 
a clock, the positions of switches controlled by the 
operator, the positions of limit switches within the 
process, and the comparison of process variables with 
prescribed limiting values. There are normally many 
different tasks with periods ranging from one minute, 
as in the example above, to one day, such as a sum- 
mary log. (The range can be wider, of course.) The 
shortest period and the precision with which timing 
of one task must be controlled with respect to another 
(as in the case of starting the cvcle of an analytical 
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Figure 3. Execu- 
tive routine for 
a digital control 
computer, show- 
ing the closed 
outside loop 
which is continu- 
ally scanned by 
the computer in 
its search for in- 
structions. 
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instrument and reading its results later) will determine 
the precision with which the computer must be able 
to read the clock. The longest period of any task will 
determine the major cycle. 

The executive routine may maintain a table which 
gives the time that each task is to be performed. In 
selecting the order of functions within the table, one 
must consider such aspects as the relative order of 
tasks which are sometimes but not always performed 
together, the effect when the computer is “running 
late” or “catching up” after an interruption in its op- 
eration, and the action of the routine at special times, 
such as during a start up. 

The executive routine must also control the system's 
response to the various optional requests of the opera- 
tor, giving priority to those which are of an emer- 
gency nature, and postponing low-priority requests 
which may require considerable time (one minute or 
more) to accomplish. The emergency actions may be 
scheduled by consulting such requests at frequent in- 
tervals; but to get an immediate response, arrange- 
ments can be made so that closing a circuit interrupts 
the program und causes it to enter the emergency rou- 
tine immediately. 


Reliability Can be Programed 


When a digital computer is required to calculate 
and adjust controller set points directly without the 
intervening check of a human link and human judg- 
ment, the reliability of all of the instrumentation and 
of the computer must be given new consideration in 
writing the program. This subject deserves considerable 
amplification’; here, let three points suffice. Firstly, the 
computer may be programed to check its own operation 
by performing calculations which it checks against pre- 


1 Superior numbers refer to similarly numbered references at the end of this 
article. 
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viously stored answers. In the event of detecting a fail- 
ure, it should signal the operator and then idle, holding 
the last correctly calculated values of its outputs. Sec- 
ondly, wherever possible the data read in from an in- 
strument should be checked to see if the instrument 
has failed; if so, the operator should be signalled and 
the program should make use of old or substitute data. 
Thirdly, redundancy may be built into the program 
through such means as alternate calculations or by per- 
forming control calculations so often that the process 
will not have time to change appreciably and then 
comparing the results of each calculation with those of 
the previous cycle. 

Because of the scope of problems encountered, a well 
balanced programing “team” for an on-line process con- 
trol project would include experienced programers as 
well as engineers who are well acquainted with the 
process. Persons may obtain a general introduction to 
the subject of digital computer programing through 
courses or a reference text.2 When one is required to 
program a computer, the computer manufacturer norm- 
ally supplies a programing manual as well as a course 
of instruction on the machine. 

The programer is entitled to considerable satisfaction 
when an installation is completed and working. It ap- 
pears that this new field will attract both experienced 
programers from the business, scientific and data proc- 
essing fields as well as process and instrument engi- 
neers with a resultant advantage to all. 
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FIGURE |. MASTER ROOM. Here 
experienced specialists umpire the 
war games. Images of each simu- 
lated force are projected on the |5- 
foot-square screen. 


Computer 





Revolutionizes War Games 


Navymen play deadly serious ‘‘games’’ on the biggest simulator ever built. 


IN THE QUIET ENVIRONMENT of Coaster's 
Island over-looking Rhode Island's historic Narragansett 
Bay, far from the pressures of normal duty, selected and 
experienced US Naval officers are today conducting 
war games that are startlingly realistic and effective 
due to the “real-time” simulation possible with modern 
computers. The Navy describes war games as “simulat- 
ing the play of systematic strategic or tactical operations 
of opposing (military) forces.” 

War games, first developed ir: the 17th century by 
the Germans as an adaption of the game of chess, were 
transferred to maps 100 years later. Then in 1848, Ger- 
mans first represented the strategy of an actual conflict 
—the Prussian-Austrian War. By 1876, the formalized 
war game had become a principal means of officer train- 
ing in the Germany army. 

However, not until the end of World War I did the 
US adopt the war game. Between the wars, games 
evolved into complex maneuvers, regulated by volumi- 
nous rules plus fire-effect and damage tables. But games 
had to be interrupted for long intervals each few minutes 
for application of these rules. In the new Navy Elec- 
tronic Warfare Simulator (NEWS), recently placed in 
operation, such delays no longer are necessary, thanks to 
high-speed computers. Rapid continuous calculations of 
the effects of battle interactions permit detailed analyses 
at any given moment, introducing a high degree of 
realism intg tactics and weaponry simulation. 
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What is NEWS? 


The Navy Electronic Warfare Simulator is $744 mil- 
lion worth of electronisms one block long and three 
stories high, which took the Navy Electronics Laboratory 
(NEL) 13 years to design and build. 


The umpires, each a widely experienced officer, are 
located in an auditorium (Figure 1). The forces are 
divided into two opposing teams — the “green” and the 
“white.” NEWS incorporates facilities for 48 maneuver- 
able forces, with 4 types of weapons per force. Each 
side — the Green and White — has 24 forces permanent- 
ly assigned. Forces can be an individual ship or aircraft, 
a task force, a shore installation, an a‘rfield complex, 
or any maneuverable force capable of inflicting or sus- 
taining damage. 


The force commander, his staff, and other individual 
unit commanders are located in 20 Command Centers 
(Figure 2). These centers are completely separated 
from each other, and all communication is through 
NEWS systems, which supply force position via radar, 
and speed, course, and for aircraft or missiles, altitude. 
Thus, each Command Center realistically simulates a 
flag plot, unit command, or air tactical command. Each 
of the 20 commanders observes and evaluates the de- 
veloping situation, issues orders to his forces and tests 
the soundness of his maneuvers. 
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What Can It Do? 


As the war game develops, the interactions between 
forces become the most important factors deciding the 
outcome. The umpire’s job is to evaluate these inter- 
actions. And it is just here that the computer is so 
valuable. Weapons’ characteristics, firepower, and target 
damage data are stored in the computer. This informa- 
tion is time shared by all target weapons. During 
“battles,” the computer determines hit probability, based 
on weapon range and target, and calculates damage per 
hit, interaction damage, and automatically feeds in such 
factors as reduced speed or weapons’ effectiveness, when 
appropriate. These high-speed calculations permit the 
battle to progress at wnity time. Thus, all elements of 
mobility, firepower and intelligence can be employed 
by the various commanders to develop experience and 
skill in use of the latest weapons. 

Or, so that large problems involving great distances 
can be quickly solved, NEWS can operate at two or 
four times unity time, for geographical areas of 4000, 
1000, 400, or 40 miles on a side. Speeds up to 5000 
knots can be simulated for the 1000-mile area, and up 
to 20,000 knots for the 4000-mile area. 


Why Was It Built? 


The great cost of the latest weapons systems, plus the 
enormous expense of fleet maneuvers, have made actual 
war games using actual full-scale equipment almost im- 
possible. Yet the need for experiment to evaluate the 
tremendous firepower, speed and range of these new 
weapons, and training to develop commanders capable 
of fully exploiting the new techniques, is greater than 
ever before. Here, the advantages of simulation via 
computer are the same as for solutions of process engi- 
neering and control problems; namely: high speed, test- 
ing of proposed systems before they are built, flexibility, 
opportunity to experiment freely without danger to 
actual equipment. 

NEWS is expected to completely revolutionize the 
art of war games. It provides our navy with the closest 
possible reproduction of actual battle, enabling officers 
to exercise their professional judgment under conditions 
closely approximating reality. They can explore and 
evaluate the feasibility and effectiveness of new tactics 
and doctrines in naval warfare. 

In October 1958, after a complete electronic checkout, 
NEWS was turned over by NEL to the Navy War Col- 
lege, where it is now in full use. As an example: a fleet 
command recently solved a complex air-defense problem 
on the simulator. The War College now is conducting 
12 operation problems for students. 

While the great value of NEWS is rapidly gaining 
recognition, its full possibilities are difficult to predict. 
What is sure is that this huge electronic instrument gives 
US Navymen an immeasurably valuable means for keep- 
ing Uncle Sam out front in officer training and combat 
tactics. 


FIGURE 4. TIME, SPEED AND COURSE — of one 
force unit are calculated and indicated by this 
electromechanical unit, here being adjusted by a 
Navy technician. 
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FIGURE 2. COMMAND CENTERS. This is one of 
20 completely separated centers where the officers 
and enlisted men of each “force” carry out their 
part of the game. Their only contact with the 
situation is through simulated radiophone, radar, 
sonor, etc. which they would have in real naval 
warfare. 


FIGURE 3. CONTROL BOARD. Two US Navy 
Technicians operate the master control board of 
NEWS during a war game. 
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2 In rocket-testing instrumentation, the severity of environmental parameters in- 
teracting with long signal-transmission lines has reached a new high. This 


article examines important parameters which degrade information, and pre- 


sents several solutions. Any instrument engineer working with low-level d-c 


signal transmission systems will find this discussion of great practical help. 


How to Solve Noise Problems 


of D-C Transducers on Long Lines 


by Robert T. Nakasone 
Chief Engineer 
Wiancko Engineering Company 


Pasadena, California 


TRANSMISSION-LINE PROBLEMS historically be- 
gan with the classic controversy between Lord Kelvin 
and Oliver Heaviside as to why the English Channel 
submarine cable failed. From this argument came a more 
realistic lumped-constant model of transmission lines. 
However, once an accurate model was conceived, ap- 
plication problems in long-lines communication really 
began. 


Electric Field Noise 


This type of noise often is called “electrostatic pick- 
up.” Ground currents from machinery, etc., produce IR 
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Figure |. A typical test-stand system. 


drops which are capacitively coupled to the instrument 
system through electric flux lines. Let us first examine 
a typical test stand instrumented with low-level (strain- 
gage) transducers (Figure 1), assuming a perfectly 
balanced system. 
1. The output device is perfectly balanced between 
either signal terminal and system ground. 
2. The transmission line is perfectly balanced from 
either signal lead to shield. 
3. The transducer is perfectly balanced at zero output, 
e.g., 

Ry, ae Rp 

Re + Rp 

Now, let's examine the system looking back into the 
noise voltage source. The equivalent circuit is as fol- 
lows: 














—O 
Figure la. 
Equivalent En 
circuit. 
LG 
Where: 
_ RceRop 
Ri = Rp Rc = Re +Rp 
he Joy Ra Re ; 
Re = Ra // Rp = Ra +Rp 
(// = in parallel with) 
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C, = Cz=lumped cable and output device capacity 
from each signal line to ground. 


For a typical transducer, ~ 101 


> 


(=~ = approximately equal ) 


In other words, while the transducer has perfect bal- 
ance to d-c excitation, it is unbalanced viewed from the 
noise source. This unbalance is due to wire manufactur- 
ing tolerances, winding tolerances and zero-drift com- 
pensation networks. This effect ° sometimes called the 
“balanced bridge dilemma”. 


‘ : J ae 
Now let's examine the transfer function z” the 
G 


ratio of noise impressed on the signal lines to “elec- 
trostatic” generated voltage. 





Fe. ae 
cuit 
Ey(S) = as = : 7~ |Ee (1.0) 
Rites Ro+ CoS 








Ew y= . : ] 
Eg ~ & RaeCeS1 | ReGe8+1 


Ey Sy= RoCoS —R,C,S 
Eg ~ (Ry C,S +1) (ReCoS +1) 


For a typical installation: 
C; ~ C2= SOppf / ft — 1000 ft = 50 & 10-* 
R,; ~ 1752. (3500 strain gage) 


Ri 
Ro 


S = j w = 2500 (400 cycle pickup) 
~.R,C,S 2.2 K 10-? 








(1.1) 


~ 101 





a : 
ne 7 (Jor) ~= Jw (R»Co— R,C,) (1.2) 
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Where: 





70R, Cy ~joReC2 << 1 


Our “perfectly balanced” system transfer function is 
therefore: 


Ey 
(*) = 0.01 x 2.2 K 10-? = 220 x 10-* 
Eg rducer 
(1.3) 
In words: for every vol: of noise (Eg) we have 220 v 
of 400-cycle signal (Ey) developed at the output. 


Up to this point we postulated a perfectly-balanced 
system. Now let's consider conservatively cable and 
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A better solution to noise signals appears possible if 
we can insulate the transducer case from ground, tying 
the cable shield to the transducer case. The equivalent 
bridge (Figure 2) is unchanged except for the value 
of noise voltage Eg which is reduced by the shunting 
effect of Ce on the generator E,’ and internal impedance 


; 1 
Re (Figure 2a). However, in peactiee == >>Ra, 
@muUc 


resulting in little improvement. 


Cy Figure 2a. 
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The obvious solution is to shield completely the d-c 
input leads, again tying the shield of the input to a float- 
ing transducer case. 


Figure 3. 





Now we have what appears to be a perfectly instru- 
mented system. The noise generator is essentially short 
circuited through its own internal impedance. Alterna- 
tively stated from a field point of view, the electric flux 
lines have been terminated on an equal potential sur- 
face and we have “flux blanketed” the complete system; 
e.g., shield resistance runs in order of 10~* ohms fe. 

But have we? Let's examine the “d-c” power supply 
and see how clean our system really is. 























output equipment unbalance as met in practice. A 1% Crs 
unbalance in cable and output equipment results in —rdks 
GC ~~ 102 110 VAG poate DC OUT 
s.. ail 
Our system transfer function now becomes: aa 
| 
(B=) = 0.03 & 2.2 KX 10-7 = 660 » v/volt V 
Eg syst CHASSIS 
(1.4) GROUND Figure 4. 
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It is apparent that either side of the isolated secondary 
can be at 115-v potential with respect to powerline or 
earth ground. The equivalent circuit reverts right back 
to Figure la with Eg equal to 115 v through the pri- 
mary-to-secondary winding capacitance. Obviously, we 
should tie the interwinding shield to system ground as 
shown in Figure 4a. 
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However, we must now deal with Eg as a noise volt- 
age source through primarily capacitance C4. By super- 
position, the equivalent d-c power supply can be shown 
as follows: 
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Figure 4b. 
where: Es! = — Eg 


The equivalent noise voltage (Figure 4b) is again our 
Eq (Figure la). Again the solution is to decouple point 
(A) from ground by enclosing all a-c components of 
the power supply with an equipotential surface tied to 
the floating d-c output terminal as shown in Figure 4c. 


° i 0; Oo 
nov | | 

| 
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: ee SYSTEM GROUND 


The difficulties faced by the power-supply designer in 
developing a “noise-free generator” for low-level d-c 
signal systems is apparent from this discussion. 

Now let's summarize the electric-field noise prob- 
lem: 


1. To minimize noise voltage sources appearing as sig- 

nals in a d-c system we must take every precaution 

which: 

a. Isolates all a-c sources within the system from ground. 

b. Encloses the system with a “conductive blanket” 
which is at system ground potential. More rigorously 
stated, surface charges on a conductor provide a boun- 
dary to terminate electric flux. The charges flow 























Figure 4c. 
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freely to the surface of a conductor from any point 
within; and collecting at the surface, terminate the 
flux, thereby eliminating further penetration. The de- 
gree of penetration depends on the conductivity of 
the shielding material. 


2. To reject effectively the residual noise (after shield- 
ing ), we must maintain impedance balance between each 
signal line and ground. In transient temperature meas- 
urements (frequency bandwidth required ), extreme care 
should be exercised in instrumentation: thermocouples 
are inherently unbalanced both in resistance and thermal 
coefficient of resistance, which justifies the following 
precautions. 

a. Use the shortest possible thermocouple, e.g., locate 
the cold junction as close as possible to the hot junc- 
tion and transmit over copper lines. 

b. Resistively balance the thermocouple at the cold 
junction. In general, a manganin resistor is a good 
choice since its thermoelectric emf against most ther- 
mocouple materials is low. It is important to balance 
at the cold junction to minimize the parasitic thermo- 
electric efm’s resulting from insertion of the balance 
resistor between dissimilar materials. 

c. For measurements up to about 1600°F, use chromel- 
alumel rather than iron-constantan, since the resis- 
tance and thermal coefficient of resistance balance is 
much better with the former couple. In addition, the 
C/A couple has far greater stability in an oxidizing 
atmosphere. 


3. Finally, rocket testing poses some severe transient- 
temperature noise problems other than in the measure- 
ment of temperature per se. This will be covered under 
“Thermoelectric Noise”. You will see in this discussion 
that each small instrumentation precaution is not a 
matter of “picking lint”. 


Electromagnetic Field Noise 


Another unpredictable source of noise is introduced 
by stray magnetic flux produced by large currents. There- 
fore, from a generation standpoint, all impedances should 
be high, e.g., no ground loops. However, from an in- 
duction standpoint, all impedances should be low, e.g., 
at the system boundary. Let’s go back to the fundamental 
definition of induced voltage to find our instrumentation 


guides: 


_ fe 
= e (2.0) 
d . 
e: = M2 (2.1) 


Where: M,-2 is mutual inductance between circuit 1 and 
circuit 2, 4 is current flowing in circuit 1, and eg is 
voltage induced in circuit 2 due to 4. 

1. Equation. (2.0) says large open loops should be 
eliminated, e.g., induced voltage is proportional to the 
area enclosed by the loop. 


[ 6 = 84 and e = na (4°) 
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This means that all wires definitely should be twisted 
as tightly as possible—especially the -mocouple leads, 
since extension wire is highly unbalanced resistively. 
2. Equation (2.1) says long signal wires should be 
spaced as far away as possible from a-c currents. e.g., 


L 
ech 


Where: L = length of signal lead of circuit 2, 
= distance of separation between circuit 1 
and circuit 2. 
Now let's discuss the requirements for magnetic 
shielding. Assume that, due to heavy ground currents, 
magnetic flux links the shield. 


Figure 5. & 
A voltage will be induced in the shield as shown 


[#1] 


This produces a current flow (4) which sets up opposing 
field and the flux density 6 will decrease as the depth 
of penetration increases. If we had a shield of infinite 
conductivity, the current would flow in a surface skin 
and 6 would be zero below this skin. In the case of a 
copper shield and high-frequency flux, the flux will not 
penetrate, but will be bent away. Summarizing the elec- 
tromagnetic noise problem, we can say: 

1. All impedances external to the system should be 
kept high. 

2. All impedances at the boundary should be kept low. 
3. Signal lines should be kept tightly twisted. 

It is important to note that a highly-conductive blan- 
ket simultaneously helps in solution of both electric 
field and electromagnetic field noise. Alternately, elec- 
tric charges at the surface of a good conductor terminate 
the electric field, and current flowing in a good con- 
ductor provides a boundary for the magnetic field. 


Electrostatically Generated Noise 


The problem of cable movement generating noise 
signals when static charges are separated at the surfaces 
of a dielectric is well known and needs little mention. 
Recently, low-noise cables have beconies available in the 
form of conductive coatings (Aquedag) to leak off 
these charges, thus preventing free charges from getting 
onto the shield and producing noise current. Our ex- 
periments show that moderate looping of R.GU 8422 
will produce 10mv spikes under the following condi- 


tions: 
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Figure 6. 
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Thermoelectric Noise 


The problem of thermocouple effects is well known, 
but again the importance of symmetry should be stressed. 
Consider a representative section of two signal lines of 
a pressure system: 





Figure 7. 


As long as both lines are perfectly symmetrical in mate-: 
rials along the length (L), temperature gradients along 
(L) cause no problems since junction emf's will cancel. 
However, if a temperature gradient exists across (d), 
trouble arises. For example, at the copper-constantan 
junction a 1°C difference between points (1) and (2) 
will produce 40 » v of d-c signal. Rapid temperature 
changes during rocket testing can readily produce large 
temperature gradients. 


Other Noise Sources 


Other noise sources peculiar to the application of 
test-stand instrumentation are more difficult to assess, 
such as: 

1. electromechanical effects (acid spillage) 
2. electrical leakage (hose-down moisture ) 
3. acoustic (> 120 db) 

Note that gage-type pressure transducers whose trans- 
duction element depends on convection cooling should 
be avoided in a high acoustic environment. Zero balance 
can be altered significantly by thermodynamic changes 
incited by the acoustic background. 


Noise Problems Summarized 


This discussion on noise has presented some of the 
knotty system-instrumentation problems in rocket test- 
ing. Solutions can be improved with deeper insight into 
the workings of both input and output equipment. One 
of the most important considerations in transducer se- 
lection should be high signal-to-noise ratio realizibility. 


A High Signal to Noise Transducer 


The paradox of a “variable-reluctance d-c” transducer 
has its counterpart in “a capacitively-coupled d-c” am- 
plifier. The chopper type d-c amplifier was developed to 
solve the d-c drift problem, and subsequently revolu- 
tionalized the instrument field. Analogously, the vari- 
able-reluctance d-c transducer was developed to opti- 
mize the combination of ruggedness and reliability of 
variable-reluctance transduction and the best charac- 
teristics of the conventional all d-c system. The recent 
advent of highly reliable transistors made possible the 
combination in one package of a variable-reluctance 
sensing element with an all solid-state synchronous 
switch to yield several unique features not found in any 
other system. It is felt that this near optimum combina- 
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tion should provide outstanding candidacy in the rocket- 
testing field. For high signal-to-noise ratio, the follow- 
ing unique features are offered: 

CR ARIES a psessctcceschnsioentthscomnterasiapiindl 0 to 5 volts 
2. GOOF MRIIE: 50st nhebditictinnulineinipinins 3,000 ohms 
3. floating input and floating output, and input iso- 
lated from output 

The flexibility in system instrumentation is obvious 
from our previous noise discussion. The advantages of- 
fered are like those of the floating differential input 
amplifier with input isolated from output, as comp:-ted 
to a single-ended amplifier with common input and 
output terminals. 

Let's examine the front end of the telemeter system of 
one typical application in a captive test stand and static 
test stand (Figure 8). The floating input and floating 
output with interposed isolation clearly “flux blanket” 
the entire system. Even if the transducer case should be 
grounded, the transmission-line shields are connected to 
the internal transducer shield. If the transducer case is 
floated off ground, the optimum arrangement is to con- 
nect the shield terminal to the case. The 5-volt output 
signal eliminates the need for d-c amplifiers. Note that 
there is no active element amplification in the transducer. 





Figure 8. (V.R.D.C. = variable-reluctance d-c 
transducer. 


Now let's examine a static test-stand system. We shall 
arbitrarily define as our objective a system with inher- 
ent high signal-to-noise capabilities reading out: 





1. high accuracy digital 
2. medium accuracy analog 
3. medium frequency response ~ (0 to 1000 cps) 


ISOLATION BRIDGE 





Figure 9. 


Again the floating input-output feature allows us to 
use a simple resistance isolation bridge which is some- 
times necessary between the high-accuracy digital out- 
put equipment and the medium-accuracy analog output. 
The 5-volt signal allows us to take the 2-to-l insertion 
loss of the bridge. 


Conclusion 


This article presents and assesses some problems 
plaguing the system designer in rocket testing. The basis 
for discussion was established at the system input—the 
transducers. It is clear that system accuracy limitations 
begin at the transducer, and often end there. Under the 
severe environmental parameters of missile testing, the 
design of the transducer demands consideration before- 
hand, not afterward. The variable-reluctance d-c trans- 
ducer was developed with this philosophy in mind. 


This article is based on a presentation to tue 5th National 
ISA Flight Test Symposium, Aeronautical Industry Division, 
Seattle, Wash., May 4-7, 1959. 





ISA Foreign Translation Program Continued 


The Instrument Society of America has been awarded 
a grant by the National Science Foundation to continue 
the translation and publication of the 1959 issues of 
four leading Russian technical journals. Undertaken as 
a service to American science and industry the ISA “So- 
viet Instrumentation and Control Translation Series” 
affords an excellent means for becoming better informed 
of the latest developments in the field of Soviet instru- 
mentation. 


The four translated publications include the important 
Soviet journals Measurement Techniques (Izmeri. ‘Inaia 
Tekhnika), Instruments and Experimental Techniques 
(Pribory i Teknika Eksperimenta), Automation and 
Remote Control (Avtomatika i Telemekhanika) and 
Industrial Laboratory (Zavodskaya Laboratoriya). Both 
1958 and 1959 issues are available at low annual sub- 


scription rates. 


The Russian original of Measurement Techniques was 
published as a monthly in 1959 by the Committee of 
Standards, Measures and Measuring Instruments of the 
Council of Ministers, U.S.S.R. There are approximately 
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100 pages per issue with articles of particular interest 
to all who are engaged in fundamental measurement. 

Instruments and Experimental Techniques is published 
bi-monthly by the Academy of Sciences, U.S.S.R. Over 
175 pages per issue deal with articles on function, con- 
struction, application and operation of instruments in 
various fields of experimentation. 

The Russian monthly Automation and Remote Con- 
trol is published by the Institute of Automation and 
Remote Control of the Academy of Science, U.S.S.R. 
with approximately 150 pages per issue. It is consid- 
ered to be the leading Soviet journal in the automatic 
control field and contains articles on all phases of auto- 
matic control theories and techniques. 

Industrial Laboratory is published by the Ministry of 
Light Metals, U.S.S.R. This monthly contains articles 
on instrumentation for analytical chemistry and physi- 
cal and mechanical methods of material research and 
testing. There are approximately 125 pages per issue. 

For subscription or additional information write In- 
strument Society of America, 313 Sixth Avenue, Pitts- 
burgh 22, Pennsylvania. 
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Space Capsule View. The earth will look 
like this to the first US astronaut as he 
peers down from his NASA Mercury cap- 
sule. Shown in a 190° view is our east 
coast from Florida (left) to Connecticut 
(right) with the Mississippi River and Great 
Lakes upper right. The periscope optical 
display system, which will serve both view- 
ing and navigational functions, was de- 
veloped by Perkin-Elmer for McDonnell 
Aircraft. 


Evaluates Noses. Returning missile nose 
cones will burn or blow up unless their re- 
entry attitudes are precisely determined. 
Here, a new locator, by Dynametrics Corp., 
accurately finds weight and center of grav- 
ity of the “‘business end”’ of a giant ICBM 
at Avco Research, Wilmington, Mass. In- 
strument operates on null-balance mass 
and lever principles, even correcting for 
gravity variations over the earth's surface. 
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a Small But Fast. Claimed as the smallest 


gas chromatograph ever built, this hand- 
sized analyzer can separate 10 components 
to n-pentane in two minutes. This tiny in- 
strument, with theoretical efficiency of 
15,000 plates, was made by Shell Devel- 
opment Co. to show the high resolution 
and speed attainable with a new type 
column. 


World’s Largest Ethylene Plant. Petroleum 
Chemicals Inc., Lake Charles, La., uses this 
elaborate console-housed data-handling 


system to monitor 500 process variables, 
logging 180 of them every half hour. And, 
in a nearby ethylene oxide plant, 345 tem- 
peratures are scanned, and operators alarm- 
alerted when preset limits are violated. 
Hagan ‘‘Kybernetes”’ data-handling equip- 
ment is used. 






























Its a new era in industrial proc- 
ess control. The recent swing to 
electronic control is in solid, with 
eight leading manufacturers offer- 
ing complete electronic systems, and 
many more revamping conventional 
instruments in line with the solid 
state trend. 

But there are still questions — 
questions of cost, reliability, and the 
big one, how to realize the full po- 
tential of these new control tools. 

Whether you’re a user or a man- 
ufacturer, where can you go for 
the answers to your questions, the 
solutions to your problems? 

Houston’s the place, February 1 
through 4, where instrument men 
will gather to hear instrumentation’s 
big story, “Process Control in the 
Electronic Era.” It’s the first of 
ISA’s three national Conference- 
Exhibits scheduled for 1960. 

If you’re a user, clear your sched- 
ule for the first week in February. 
Plan to be in Houston, covering the 
Exhibit, talking to manufacturers 
about their newest instruments, get- 
ting tips from them on how to solve 
your control problems, how to im- 
prove your present installation. And 
cover the Conference, where you 
can “ask the man who owns one” 
—other users who’ve taken the 
plunge into electronic process con- 
trol and computer control. 

If you’re a manufacturer, you’re 
probably already on your way. Your 
public’s waiting in Houston — the 
men who want to know about what 
you've got to offer to instrumenta- 
tion’s “new look.” And the users 
will have news for you — sugges- 
tions on servicing, applications, im- 
provements. 


No matter where you fit in the 
process control picture, whether 
you’re making, using, or still just 
choosing, ISA’s Houston Conference 
and Exhibit is the place for you. 


THE OPENER 


Jack Gracey (Union Carbide 
Chemicals), Conference Co-ordina- 
tor, plans to open the Conference 
program with a look at both sides of 
the maker-user story. A top manage- 
nent man in the chemical/petroleum 
industry will give the user’s story. 

On the other side of the coin, an- 
other top man, this time giving the 
manufacturer’s viewpoint. 


APPLICATIONS 


“Electronic equipment is here to 
stay, but there are still many areas 
of ignorance regarding its proper 
application and use which need at- 
tention by serious instrument engi- 
neers.” This from David Vande- 
venter (Leeds & Northrup), the 
man who will direct Houston’s 
Measurement and Control] technical 
session. Says Vandeventer, “The 
emphasis in this session will be on 
these problems as engineering prob- 
lems — not as annoying maintenance 
details.” 

This session— which promises to 
be a standout — will cover such sub- 
jects as explosion hazards and/or 
intrinsic safety, one of the chief 
points in the electronic control de- 
bate; education of engineering, 
maintenance and operating person- 
nel; and temperature, corrosion and 
vibration — the whole range of en- 
vironmental conditions as they af- 
fect the use of electronic equipment. 


FEEDBACK AND COMPUTERS 


“We want to help clear some of 
the muddied water regarding the 
use of computers for feedback con- 
trol in the fields of chemical and 
petroleum processing and automatic 
control,” says R. J. Fanning (Con- 
tinental Oil), head man for the 
Feedback Control technical session. 

This session is directed to the 
chemical, petrochemical and refin- 
ing industries, and will cover the 
use of electronic computers as tools 
in designing and studying the proc- 






Process Control 





ess and its attendant feedback con- 
trol loops. Fanning states that the 
papers will be presented from a 
high level of technical competence 
with a sizable amount of theory. 
Papers will cover the use of on- 
line computers in catalytic reform- 
ing, use of analog computers in 
batch process startup, formulation 
and control of a complex distributed 
system, and controller settings for 
a generalized process control loop. 


SYSTEMS 


The Systems Engineering techni- 
cal session will cover the _ user- 
maker viewpoint in a day-long ses- 
sion— five papers in the morning 
and an open discussion with the 
speakers in the afternoon. 

T. M. Stout (Thompson-Ramo- 
Wooldridge), session chairman, says, 
“Systems engineering will be in- 
terpreted here as the series of steps 
carried out in planning, justifying, 
installing and evaluating computer 
control systems in the petroleum end 
chemical industries.” 

From the user’s point of view — 
two papers — “Where Can Computer 
Control Be Justified,” and “What 
Problems Must Be Faced in Plan- 
ning Computer Control Systems.” 

From the maker’s viewpoint — 
two papers discussing the planning 
of computer control systems where 
a mathematical model is required, 
and where a mathematical model is 
not required. 

The windup—the educator’s view- 
point, from D. P. Eckman of Case 
Institute — “Who Will Design Com- 
puter Control Systems?” 

All the speakers will be on han:' 
for the afternoon period to discuss 
the morning talks. 


SERVICING 


J. M. Cage (Hewlett-Packard), 
chairman of the Electronic Instru- 
mentation technical session will pre- 
sent a “Service Seminar.” Carl 
Mahurin of Hewlett-Packard will 
review the structure and operation 
of the service facilities in compan- 
ies of various types, showing how 
these programs aid the companies 
in getting the best use from their 
electronic instruments. 
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ISA’s Houston Conference and Exhibit — February 1-4 





in the Electronic Era 


MEASUREMENT & CONTROL 


C. E. Balleisen (Southern Meth- 
odist) heads the Physical and Me- 
chanical Measurement session. 

Meredith Wilson of David Taylor 
Model Basin will present a paper 
on a stable and reliable transistor- 
ized system for measuring torque 
and horsepower in rotating shafts 
without the use of sliprings. 

Jack Gunn of Berkeley plans a 
discussion of errors caused by mag- 
netorestrictive effects in strain gages 
and will present theory and experi- 
mental results on correction of these 
errors. 

H. R. Hardy of the Canadian De- 
partment of Mines and Technical 
Surveys will present a paper on 
“Design of Instrumentation for the 
Measurement of Time - Dependent 
Strain in Stressed Rock Specimens.” 


ANALYSIS 


The Analysis Instrumentation 
technical session will consist of two 
half-day sessions with the general 
theme of progress in analysis in- 
strumentation. Session chairman R. 
F. Wall (Monsanto) reports that the 
papers will cover original contri- 
butions from those active in ad- 
vancing work. 

Among the papers set is “A New 
and Versatile Gas Chromatograph 
for the Research Lab,” J. M. Klaasse 
and W. Hampton of American In- 
strument Company. 

In process analysis, two of the pa- 
pers to be presented are “Automa- 
tic Fractionator Control with High 
Speed Chromatography,” R. E. 
Wightman, F. W. Karasek and M. 
M. Fourroux, Phillips Petroleum. 
“Ultrasonic Viscosity — Use in Proc- 
ess Polymerization Systems,” T. B. 
McAveeney and A. W. Wotring, 
Monsanto Chemical Co. 

Other speakers and paper for 
these two half-day sessions will be 
announced later. 

The American Chemical Society 
will present a session at the Hous- 
ton Conference. Chairman Sherman 
Kottle (Dow Chemical) reports that 
this session will include papers on 
gas chromatography, electro-chem- 
ical and spectrochemical analysis. 


CHEMICAL AND PETROLEUM 


The Chemical and Petroleum tech- 
nical session promises to be one of 
the big attractions of the Houston 
Conference. Session chairman T. M. 
Hoffman (Humble Oil & Refining) 
has announced that the Chemical 
and Petroleum Industry Division 
will sponsor two technical sessions, 
with three papers presented at each. 

The theme of these sessions will be 
“Progress and Trends in the Chemi- 
cal and Petroleum Industry.” 


DATA HANDLING 


Sidney Kaufman (Shell Develop- 
ment) plans three papers on elec- 
tronic data handling using the latest 
techniques. Solid state circuit ap- 
proach will be featured. 

Set for this session is a paper by 
Rex Grey, manager of the automa- 
tion and contro] division of South- 
western Industrial Electronics Co. 
He will speak on data handling as 
payt of a system, discussing the in- 
tegration of the data handling sys- 
tem into an automation control sys- 
tem and system design that puts 
data in proper form and at proper 
speed for computer use or control. 


MANAGEMENT 


W. O. Webber (Humble Oil & Re- 
fining) is chairman of the Manage- 
ment and Economics session. 

“The means of justifying instru- 
ment systems is an important tool 
needed by instrument engineers,” 
says Webber. “This session proposes 
to demonstrate the use of this tool 
by example, not by citation, and 
also by the development and eco- 
nomic evaluation of the economic 
justification of a control system. 
Consideration will also be given to 
a study of the means by which in- 
strument costs can be measured and 
reduced.” 


PIPELINE 


Max Nigh (Service Pipe Line Co.) 
will head the Transportation Instru- 
mentation technical session. Two 
half-day sessions are scheduled, with 
three papers to be presented at each. 

Among the papers to be presented 
are “Survey of Electric Control 


Valve Operators in the Pipeline In- 
dustry,” R. J. Osborne, Sinclair Re- 
fining; and “Dynamics of a Closed 
System Liquid Pipeline,” R. E. 
Boyle, Service Pipeline Co. 


MAINTENANCE 


ISA’s Houston Section will pre- 
sent its annual Maintenance Clinic 
as part of the Conference. This pro- 
ject has a long record (8 years) of 
successful experience. Its objective 
is to give the mechanic and tech- 
nician “something he can apply on 
the job next week.” R. G. Marvin 
is chairman of the Clinic. 

Among other technical sessions set 
for the Houston Conference is one 
on Aeronautical Instrumentation, 
with R. A. Ackley of Convair As- 
tronautics acting as chairman, and 
a technical session on Standards and 
Practices, headed by C. W. Bates of 
Humble Oil and Refining. 


All Conference sessions scheduled 
for Houston will be held at the 
Rice Hotel. 


In addition to the Conference and 
Exhibit, ISA’s Houston Section host 
committee is hard at work, plan- 
ning an interesting round of plant 
tours, ladies activities and special 
events. Detailed information on this 
part of the program will appear in 
the December ISA Journal. 


For all information on ISA’s 


Houston Conference and Exhibit, 
February 1 through 4, contact Wil- 
liam H. Kushnick, Executive Di- 
rector, Instrument Society of Amer- 
ica, 313 Sixth Avenue, Pittsburgh 
22, Pennsylvania. 
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World Progress in Instrumentation 


A CHALLENGE 
TO SOVIET BOASTS 


By sheer coincidence, the 1959 
ISA Conference-Exhibit was being 
staged in Chicago during the very 
week — September 20 to 25—in 
which Premier Krushchev was telling 
the American people that the USSR 
soon would surpass them in industrial 
might. ISA president Henry C. Frost 
had formally invited Krushchev to 
visit the vast ISA exhibit crowding 
82,000 square feet of the International 
Amphitheatre. 

Said Frost: “It would take about 15 
minutes at the Amphitheatre to evap- 
orate Mr. Krushchev's confidence. 
We applaud the Soviets’ first rocket to 
the moon. But, it so hapnens, Soviet 
space instrumentation is produced ona 





An editor's review of the Instrument World’s most important an- 
nual event — the ISA Instrument-Automation Conference-Exhibit. 


laboratory scale. Primacy in instrument 
production on an industry basis be- 
longs in the US. Only America today 
can produce sufficient equipment to 
push ahead with balanced space and 
nuclear programs, while at the same 
time improving worldwide living 
standards with further industrial au- 
tomation.” 

Continued Frost: “We wish all 
Americans could see our ISA ex- 
hibit. It would renew their con- 
fidence in the inherent strength of 
a free people and bolster their re- 
solve to remain free and retain the 
drives of our competitive econ- 
omy.” 


Abundance for All Peoples 


The 14th ISA Conference-Exhibit, 
reaching out from Chicago, center of 


IFAC—luncheon 
guests discuss 
international 
instrumentation. 

L tor: 

Dr. A. V. Astin, 
director National 
Bureau of 
Standards; 

Dr. Rufus Olden- 
berger, 1960 
president, Amer- 
ican Automatic 
Control Council, 
Purdue Univ.; 
John Johnston, Jr., 
1960 ISA presi- 
dent, du Pont. 


America’s heartland, to the four cor- 
ners of the earth, magnificently ful- 
filled its theme—“W orldwide Progress 
in Instrumentation.” No less than 10 
foreign speakers—from the USSR, 
Japan, Sweden, Holland, Germany 
England and France — read technic © 
papers. This international motif pe. 
meated every event throughout a 
crowded, exciting, informative and 
often exhausting week. 

In his invocatinn to the annual ISA 
Banquet, Rev. J. D. Roll, Loyola Uni- 
versity, reinforced this theme in pray- 
ing: “Through highly-developed in- 
strumentation, man has learned to re- 
lease and control the once-hidden 
forces of nature. - - - Grant us that 
more precious wisdom to make equal- 
ly remarkable progress in the ways of 
peace. Teach us to live in harmony 
with all nations so that we may enjoy 
the wonders of creation in all their 
fullness.” 

Following his award of a Lifetime 
Honorary ISA Membership, Dr. Arn- 
old O. Beckman said: “Today, what 
with Sputniks and Explorers, guided 
missiles, and nuclear energy, the tre- 
mendous importance, imter-national as 
well as domestic, of adequate instru- 
mentation is obvious even to the man 
in the street.” 

In his address “World-Wide 
Change.” banquet speaker Dr. John 
H. Furbay of Trans World Airlines 
observed: “The differences between 
classes is disappearing fastest in the 
free, capitalistic countries, and slowest 
behind the Iron Curtain. The 26 new 
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nations created in the last 15 years 
will learn from the US not so much 
our advanced technology —like in- 
strumentation —as our advanced po- 
litical and economic systems.” 


Addressing the ISA Executive Board, 
president Frost stated: “This confer- 
ence and exhibit exceeds all its pred- 
ecessors in size by more than 15%, 
reflecting the almost unbelievable 
growth in the ins:rument-automation 
industry, and a vast extension of that 
industry into the life of our nation 
today and its future among the great 
world powers. The nation which 
would be supreme tomorrow must 
today do the most to help mankind 
achieve the dream of material 
abundance for all people. Instru- 
mentation then, is the key to 
achievement of man’s highest earth- 
ly aspirations.” 


internationalism Not without 
Problems 


But the international scene, instru- 
mentwise, is not without its storm- 
clouds. The 1959 ISA Exhibit saw 
Japan's first concerted effort to pene- 
trate the US instrument market with 
transistorized equipment. This demon- 
strates that imter-nationalism is not 
all give—it implies take too; inter- 
nationalism in instrumentation is a 
two-way street. 


The exhibit of Japan's largest mak- 
er of transistors, 80-year-old Tokyo 
Shibaura Electric Co. (Toshiba), drew 
much attention from cost-conscious 
US instrumentmen with its 10 tran- 
sistorized instruments, including self- 
balancing recorders, radiation survey 
meters and thermistor thermometers. 


Only the week before, the Electron- 
ics Industries Association had peti- 
tioned the US Office of Civil De- 
fense Mobilization to investigate the 
growing import of Japanese electronic 
products. (About 25 million Japanese 
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SYSTEMS ENGINEERING PANEL. L to r N. F. 
Cody, du Pont; Wm. Vannah, Control Engineering; 
chairman Lou Gess, M-H; moderator Walter Bow- 
ers, Sohio; Dave Hostedler, Foster Wheeler; and 











DATA HANDLING SPEAKERS. L to r: chairman 
Wm. Deutsch, Instruments, Inc.; G. Post, Genesys 
Corp.; J. F. Newton, Rocketdyne; S. Smithberg, 


Genesys Corp.; and H. Jacobson, Librascope. 


transistors were imported in the past 
year. ) 

To this, Toshiba official Dr. H. 
Imai countered: “Many US companies 
use Japanese components in their de- 
fense products, and many are directly 
affiliated with or are stockholders in 
Japanese industries.” Thought for anti- 
Japanese instrument makers: last year 
the US exported $829 million to 
Japan and imported only $673 million. 
Obviously, American industry was the 
greater beneficiary. Hailed by Imai 
was the present US trade agreements 
extension act as “the most practical 
means of continuing the expansion of 
world-trade and free-nation prosper- 


ity. 
PROGRESS: TODAY AND 
TOMORROW 


The four keynote Session speakers 
answered the perennial instrument- 


industry question— “Where are we 
now; where are we going”—in de- 
scribing instrument progress in Indus- 
try, in the Military, 
ties, and in Europe. 
In a penetrating analysis of Euro- 
pean instrumentation, Prof. C. J. D. 


the Universi- 


M. Verhagen of Delft University, 
Holland, concluded: Due to relatively 
low wages, short runs of product, con- 
sumer dislike for standardized goods, 
and the relatively high cost of spe- 
cialized devices, complex automation 
is not so attractive as in the US. There 
is a tendency for industries to build 
their own instruments — even comput- 
ers! Verhagen looks to the recent 
European Common Market agree- 
ments to provide mass markets and 
thereby stimulate automated mass pro- 
duction. He described, country by 
country, many excellent instrumenta- 
tion innovations now being built or 


used. 


Forecasts 


As usual, predictions for the future 
of instrumentation raised much inter- 
est. Said GE’s Edwin Parker in his 
ISA National Lecture Series speech: 
“The most promising areas for ad- 
vancement in instrumentation are in 
the field of electronics.” He went on 
to describe forthcoming detectors, 
components and systems. For example, 
26,000 - megacycle microwaves may 
measure flame temperatures up to 
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PM PAYS OFF. H. M. Schenk, Stack- 
pole Carbon Co., told the Mainte- 
nance Management Workshop “In 
four years, we shifted our men from 
90% emergency repair to only 10% 
today. This cut costs tremendously, 
yet each man now cares for more 
instruments than ever before." Seat- 
ed is session chairman R. A. Mar- 
shall, Federal Electric Corp. 
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5000°F. A controlled amount of an 
alkali halide added to the flame would 
provide ionization. Then attenuation 
by the ionized flame of power frora 
the microwave beam might be used 
to determine temperature. Thinks 
Parker: Measurement of temperatures 
in millions of degrees opens an en- 
tirely new field of technology. Forms 
of energy such as chemical, radiation 
or internal-molecular could be more 
useful than kinetic in extreme high- 
temperature detection. He showed a 
pressure transducer where bellows 
force distorts photo-elastic material, 
rotating its polarization plane, which 
interrupts light to a photocell. Cell 
output is binary-digital, transmittable 


EXACTLY HOW—to adjust the 
Bailey Meter Co. pneumatic relay 
is being shown by Bailey's Harold 
Baker (left), to Bill Disney, Union 
Carbide Nuclear, in the Instrument 
Maintenance Clinic, this year at- 
tended by over 400 instrumentmen! 








directly into a digital computer. Par- 
ker startled his audience by predicting 
pill-sized radio transmitters, based on 
tunnel diodes, small enough to be 
swallowed by the patient, to broad- 
cast his “inside story” to an awaiting 
physician for diagnosis. 

In the futuristic field, Director of 
MIT's Instrumentation Laboratory, Dr. 
C. S. Draper suggested to the Precision 
Standards Workshop that shipment of 
physical mass and length standards 
between laboratories might some day 
be unnecessary, if mass and length 
could be converted into frequency. 
Such frequencies could be radio broad- 
cast to converters in laboratories ev- 
erywhere, much as time and frequency 
standards now are broadcast. No more 
need for NBS certification! 


Still No Satisfactory Valve? 


Measurements and Control Com- 
mittee people assembled an expert 
panel for a day-long discussion on the 
latest in Final Control Elements. Cono- 
flow’s E. F. Holben clearly demon- 
strated that while by theory, spring- 
returned ' valve actuation yields the 
highest corner-frequency response, this 
ignores inertia. The pneumatic restor- 
ing means offers many practical ad- 
vantages for operation at higher fre- 
quencies. E. O. Schweitzer descr'bed 
tests by UOP which found “quite 
good” frequency response character- 


‘istics for Swartwout’s Thermo-Drive 


Actuator—completely redesigned since 
its introduction at last year’s ISA show. 

Possibly one of the most significant 
of the Conference papers was that by 
O. P. Lovett describing how du Pont 
is using a digital computer for cal- 
culating control-valve sizes. Like many 
before him, Lovett pleaded for uni- 
formity in C, between valve makers. 
Commented a qualified Chicago in- 
strument engineer, “This is a step in 
the right direction — standardization. 
Lovett’s paper should be of wide in- 
terest.” (See page 48 for this article.) 

Your editor thought the final-ele- 
ment session demonstrated notable 
progress by valve makers. So he was 
taken aback by this exhibit report 
from an instrument engineer prom- 
iment in the chemical industry: “Still 
no satisfactory electric valve operator 
to go with the electronic controllers.” 


Feedback on Feedback 


Our ISAJ reporters turned in en- 
thusiastic accounts of the Feedback 
Control Sessions. Purdue’s Prof. John 
Gibson provided a sound introduction 
to “adaptive” or “optimizing” control 
for the practical, working engineer—a 
currently high-interest subject that is 
getting badly scrambled in the minds 








WELL DONE. Broad smiles signi 


success of the p.m. Management 


Economics Session, as chairman 
Lewis Young (seated right), Control 
Engineering, recaps the meeting as 
speakers look on. Seated is program 
chairman J. D. Yanak, M. W. Kel- 
logg. Standing (I to r) are P. B. 
Nalle, Riverside Cement; and Geo. 
Baughman, Union Switch & Signal. 


of many instrument people. E. B. Lee, 
of Minneapolis-Honeywell, presented 
a synthesis method for optimizing end- 
point (final valve) control which ad- 
mirably cleared up the subject of on- 
line digital regulation for an intent 
audience of almost 100 men. 


Process Instrumentation 
Draws Well 


Biggest drawing cards of the week 
were sessions covering chemical, pe- 
troleum and other process industries, 
with attendance often topping 400. 

At the nuclear instrumentation 
meetings, R. W. Schumann of Nuclear 
Dara, Inc. gave an unusually broad but 
critical presentation of the problems 
and solutions in pulse A-to-D conver- 
sion. Du Pont’s John N. Wilson very 
neatly packaged much new information 
on in-line analyzers for radiochemical 
processes, a paper of considerable ap- 
plicability to instrumentation in other 
special environments. Here, with only 
three papers per session, was welcome 
relief from the rush-rush of most ses- 
sions, with plenty of time for full dis- 
cussion of floor questions. 


Overflow 


A newcomer— Pulp & Paper In- 
strumentation — far exceeded expecta- 
tions with a crowd of 170 overflowing 
the 150-capacity hall assigned. Apol- 
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ogies are extended by the committee to 
those who could not get in. From this 
fine start, our Pulp & Paper Division 
goes on to present 10 papers at the 
annual ISA Southeastern Conference, 
Pensacola, Florida, next April. 

The panel discussion “Improved 
Flow Measurement” drew over 400 — 
one of the best attended meetings. 
Ubiquitous computer control crept in 
here, too, with a fine paper “Flow 
Measurement for Computer Control” 
by James Kogen of GPE Controls. 
Said Kogen: Our problem here is to 
build flow transmitters which will 
maximize computer utility. Critical 
factors, many yet unsolved: ease of 
signal input; signal noise content, in- 
cluding pulsations; measurement ac- 
curacy; speed of response; linearized 
signals. He predicted computer control 
will markedly improve flow measure- 
metit through automatic insertion of 
correction factors. 


Many New Analyzers 


Analyzers were thoroughly worked 
over in two popular sessions — Process 
Analysis Instrumentation (ISA) and 
Continuous Analysis (ACS). Large 
attendance showed the high interest 
in “Gas-Chromatograph Control of a 
Sulfur Recovery Plant” by R. A. Whit- 
son, Phillips Chemical Co. The audi- 
ence here gave author Whitson much 
argument. Editor's conclusion: Whit- 
son 2nd Phillips had succeeded where 
others had failed! Shell Development's 
Dr. George Hecht provided a session 
high-point in describing a new and 
much simplified process stream IR 
analyzer, particularly suited to detect 
water in organics, which uses double- 
beam operation and interference fil- 
ters. This novel IR analyzer, which is 
being made and marketed by Analytic 
Systems Company, was but one of 
three outstanding new instruments de- 
veloped by Shell and introduced at 
1959 ISA Exhibit by instrument man- 
ufacturers. Other two: the Shell Sorp- 
tometer by Perkin-Elmer, and the 
Shell Bo‘ling-Point Recorder by Halli- 
kainen Instruments. Obviously, stream 
analyzers, which ISAJ picked as out- 
standing instrument topic of 1958, are 
still high on the process engineer's 
interest list. 


EDUCATION—A CONTINUING 
CHALLENGE 


Reactions from hundreds of indi- 
viduals, representing virtually every 
segment of industry, attending the 
Chicago ISA meeting clearly indicate 
that education is a major problem and 
a major challenge—to industry, to 
government and to ISA. There is a ris- 
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ing tide of grass-roots concern for 
methods, techniques and a practical 
program for educating technicians and 
engineers in instrumentation. 

The hue and cry for better-trained 
manpower came out in many sessions. 
In «*x sessions of Mz intenance Man- 
: .e_¢mt Workshop. the subject creat- 
-»-; most debate was selecting and 
traning maintenance personnel. Top 
question in the Precision Standards 
Workshop was “How do I find and 
train technicians for standards work?”. 

Larry J. Lipp, School Coordinator 
of the Advisory Committee of the 
School District of Philadelphia, went 
to Chicago to learn more about public 
school programs in instrumentation. 
His group now has a “crash” program 
to establish vocational instruction in 
Philadelphia, both for high school 
students and adults. 

In the Sales Management Work- 
shop, J. T. Vollbrecht, Energy Control 
Corp., discussed a plan for meezing 
the need for professional instrument 
sales engineers. He suggests a coop- 
erative plan for providing a com- 
bination of industry experience and 
formal undergraduate training — the 
first year 100% school; then, during 
the next three years, alternation for 
three months between college and a 
job in industry. If the student is sub- 
ject to military service, his assignment 
would supplement his career training. 
Attendees gave considerable support 
to Vollbrecht’s proposal. 

The Educators Workshop revealed 
many soon-to-be-started ISA programs 
which should greatly aid all levels of 
instrumentation education. Howard K. 
Hogan, Office of Education, U. S. 
Dept. of Health, Education and Wel- 
fare said, “Government looks to in- 
dustry and technical societies like ISA 
for guidance and information in co- 
ordinating the organization and estab- 
lishment of instruction and laboratory 
facilities in secondary schools.” 


STANDARDS PUSH 
FOR TOP INTEREST 


One of the most enthusiastic new 
sessions at the Chicago ISA Confer- 
ence was the Precision Standards 
Workshop. Designed to determine the 
major topics of interest in measure- 
ment standards and offer the oppor- 


LATEST IN ANALYZERS — was de- 
scribed by these Process Analysis 
speakers. L to r: John Shaffer, CEC; 
R. A. Whitson, Phillips Chemical; 
program chairman M. D. Weiss, 
Union Carbide Olefins; and J. M. 
Klaase, American Instrument Co. 


































PLANNING RESEARCH —is this 
ISA committee meeting, typical of 
the dozens held morning, noon and 
night during show week. Left to right: 
Renato Contini, Univ. of NYC; R. L. 
Goetzenberger and W. P. Wills, 
M-H; Instrument Research Comm. 
chairman Wm. Wildhack, NBS; Lloyd 
Slater, FIER; John Little, US Steel; 
and Al Sperry, Panellit. 




























5-4-3-2-1-FIRE! These Missile/Space 
speakers acquainted non-aeronautic 
eople with pre-launch techniques. 
[te r: T. R. James, Space Technol- 
ogy Labs; T. Zannes and chairman 
D. G. Wilson, Convair Astronautics; 
and K. Young, Douglas Aircraft. 
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EDUCATION— 
was lifted to a new 
level when 150 
top-grade college 
and high-school 
science students 
toured the ISA Ex- 
hibit. Here, Tay- 
lor Instruments 
president Ray 
Olson (right) 
explains Taylor's 
Electronic Control 
System to (I to r) 
No. Illinois Uni- 
versity's physics 
Prof. W. B. Miner; 
and students Rob- 
ert Rathman, Kyle 
Kuranx and Jim 
Arnesen. 


tunity for informa) discussion, this 
day-long session 1evealed a serious 
need for a basic undcisandinrg of 
measurement standards through uni- 
versal terms and definitions. 


To date, the matters of ment, 


procedures, technicians’ traming, ac- 
ceptable levels of accuracy, ana top- 
management acceptance are problems 
faced by each group of standards men 
in a company. Generally, standards are 
not well recognized by top manage- 
ment, particularly in view of the tre- 
mendous economic loss which errors 
produce in manufacturing and produc- 
tion. 


It was obvious that standards people 
would like very much to swap expe- 
riences and learn more about what 
the other man is doing. Because of 
the extenuating circumstances involv- 
ed, few industrial standards labs can 
agree on the best routine accuracy of 
various measurements. The qualifica- 
tions run into volumes. Standards men 
agree 100° that there is urgen:ly 
needed a central source for texts, 
training programs, and general infor- 
mation on calibration techniques. 
Where military and industrial efforts 
are being made to centralize, each has 
a different approach. A recent survey 
by the Aerospace Industries Associa- 
tion confirms this problem and the 
need for its solution. 


Although never directly stated, it 
was implied on many occasions that 
the National Bureau of Standards is 
basically qualified to carry out many 
of the needed reforms and produce 
new information needed in measure- 
ment standards. However, the Bureau 
needs money and top management 
recognition. Proper pressure from en- 
gineering and professional men in in- 
dustry to top, political groups well 
could bring about more appropriations 
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for standards work. It is well known 
that the Russians excel the US in cer- 
tain primary measurement standards. 
We need more-accurate standards in 
every field, and particularly for radio- 
frequency and microwave procedures 
where there are now no national stand- 
ards. 


The importance of standards in pro- 
duction of military devices is clearly 
demonstrated by this fact: An inac- 
curacy of one millionth of an inch in 
the bore hole of a gyro can cause an 
error of 0.03° per hour drifi in a 
moon rocket gyro and result in a com- 
plete miss of the target by several 
thousand miles. 

The ISA Physical & Mechanical 
Measurement Division working with 
the ISA Journal hopes to solve some 
of the problems in measurement s:and- 
ards by publication of an entire spe- 
cial issue in 1960. In addition to dis- 
cussing problems, articles in this spe- 
cial report will offer some solutions. 

Dr. Charles S. Draper of MIT pre- 
sented a number of specific challenges 
to the instrument industry in his work- 
shop talk. Fundamentally, he said that 
machines and instruments are better 
than men for measurement, and there 
are no good reasons why basic meas- 
urements cannot be automated. 

Dr. A. T. McPherson, Associate Di- 
rector of the National Bureau of 
Standards, presented a clear-cut state- 
ment on who is responsible for de- 
veloping needed standards, where 
standards must be used, and how they 
can be required and enforced. His con- 
clusions are so obvious and simple, 
one wonders why we have the prob- 
lems we do in measurement standards. 

Typical of new hardware and stand- 
ards instruments exhibited were: a bal- 
anced beam pressure tester based on 
the old dead-weight principle and us- 





ing photocell pickups and electronic 
feedback for rebalancing the meas- 
ured pressure against the standard 
(Ideal-Aerosmith ); a calibration con- 
sole for rapid and accurate testing of 
electronic instruments (Daystrom- 
Weston); a new flow-rate calibrator 
(Brooks Rotameter); a precision 
pneumatic calibrator (Wallace & 
Tiernan ). 

During the conference, the National 
Bureau of Standards announced that 
it had certified the accuracy of its 
length measurement made on two 
commercial gage blocks to better than 
1 part in five million! After being 
compared with the working US stand- 
ard bars, the blocks were measured in 
terms of wavelength of light. The 
two results agreed to the nearest mil- 
lionth of an inch, which proves the 
accuracy of gage-blocks and verifies 
the accuracy of the wavelengths of 
various light waves as expressed in 
terms of the international meter bar. 

It is important again to state that 
instrument makers are close partners 
to the National Bureau of Standards 
in providing the means of measure- 
ment. 


LEAD TOPIC FOR ‘59 


If stream analysis was the big in- 
dustrial instrument news of 1958, pro- 
cess data-handling (“D-H”) and com- 
puter control certainly are the num- 
ber one subjects for 1959. Note this: 
over 30% of the papers read at the 
ISA Conference concerned these two 
topics (or are they really only one? ). 

What is this D-H? No less than 
five D-H speakers began by defining 
data handling. Which shows, we 
think, that the whole subject is still 
amorphous: terminology has not yet 
“jelled.” Clas~*fication and nomencla- 
ture is am «.awnt need which ISAJ 
intends to tackle soon. 


To our mind, the best D-H defini- 
tion was by GE's R. W. Kirkland, 
speaking in the Iron & Steel D-H Ses- 
sion: “The collection of raw informa- 
tion, its reduction or conversion to 
useable form, and transportation of 
that refined data to the point of use.” 


Is D-H Here to Stay? Or, is data 
handling merely a temporary stage on 
our way to computer control? Here 
looms as a battle between two deter- 
mined schools of thought. Ralph M. 
Parsons’ Joseph Conison thinks D-H 
can lead only to computer control: 
“With the present stress on closed- 
loop control, use of loggers can pro- 
ceed only in one direction—ap" But 
many experts predict a permanent 
place for D-H by itself; not just as a 
necessary prelude to computer con- 
trol. 


ISA Journal 
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How Reliable? We've all been hear- 
ing how reliability is the essential in- 
gredient now lacking in computers and 
D-H. But M-H’s Warren Lee sharply 
reversed this familiar complaint: “Con- 
trary to all the stories you may hear 
about D-H, reliability of present 
equipment is good!” Thinks he: where 
unreliability has resulted, either plan- 
ning, design, installation or mainte- 
nance is at fault. Above all, the opera- 
tor must be interested in reliability. 
“With something as complex as D-H, 
you don’t need sabotage, you need only 
disinterest.” 

Why this emphasis on D-H and 
computers? It seems everyone thinks 
they are the things that will solve 
their problems. However, we think 
this belief is far too rosy; many serious 
problems remain, especially in sys- 
tems-engineering areas. Examples: 
communication between process and 
computer; data gathering suitable for 
machine input; basic process charac- 
teristics and equations. Such problems 
will challenge ISA Workshops for 
many years to come. 


SO THEY SAY 


Many of the most telling comments 
on the 1959 show, good and bad, 
came to us through session chairmen, 
ISA committeemen and other old 
friends of ISA who take the trouble 
to report their impressions in writing. 
Some were glad, some were mad; but 
we think all should be reported fairly 
(anonymously, of course ). 

Technical Sessions. “Emphasis was 
away from instruments and toward ap- 
plications: the jobs that could be done 
and how best to do them, so more 
user advantages could be realized and 
fewer pitfalls encountered” . . . “Live- 
ly and informative sessions, exception- 
ally well attended and with high in- 
terest.” ... “Largely a sales pitch from 
manufacturers . . . “I sat in on so 
many committee meetings I heard 
just one paper, but it was very 
good!” ... “Most papers were on very 
large installations. I felt that papers on 
smaller installations and individual 
new instruments would have had more 


general appeal.” .. . “Too many ses- 
sions on the same subject covering 
basically the same material.” .. . “Our 


companion session in the morning had 
twice the attendance (120) of the pm 
session, showing the h‘gh interest in 
management topics.” . . . “We had a 
good audience that was interested in 
our subject. I came away with a very 
satisfied feeling.” . . . “An extremely 
well-planned and executed conference. 
It was a rewarding experience to par- 
ticipate in it.” 

On Speakers. “Very good paper 
bringing subject up to date; very alert 
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DUAL CON- 
GRATULATIONS 
—are exchanged 
for a fine job just 
completed by out- 
going ISA presi- 
dent Jack Frost 
(right), and for a 
big job just begun 
by incoming ISA 
president Jack 
Johnston (left). 
Said Johnston in 
accepting the 
gavel, "In the year 
ahead, God will- 
ing, our Society 
will continue to 
lead the way in 
extending world- 
wide appreciation 
for the blessings of 
instrumentation." 


speaker who thoroughly knows his 
field.” . . . “An extensive paper, but 
amount of material so great that some 
parts were hastily covered. I feel that 
separate papers on parts of the mate- 
rial would have been preferable.” . . . 
“Very poor reception due to inexpe- 


rienced speaker.” .. . “This man was 
quite well informed and was a very 
good speaker!” 


Exhibit. “Aisles wide, spacious 
booths, no ‘sardine’ feeling — good! 
“This year, everybody was copying ev- 
eryone else. Product changes were con- 
centrated on industrial design and 
packaging rather than on new con- 
cepts.” . . . “Location of exhibit rela- 


MOBILE 
EXECUTIVES. 

This novel 
transport 

was provided 
several hun- 
top-drawer 
executives 

for their tour 

of the 400-booth 
ISA exhibit. 

ISA past president 
Dr. Robert Jeffries 
(standing) 

is explaining 

the exhibits to 
"Mobile Unit 

No. |." 





tive to sessions was very poor.” ... “I 
was pleased with the many places to 
sit down.” . . . “Most exhibits seem 


to reflect a cost consciousness — no 
girls on bicycles, split-level construc- 


tion or acres of space.” . . . “Much too 
hot at exhibits to permit discussions of 
any length.” .. . “Show was well done 


and exhibits easy to find. The com- 
paratively few new sensing devices 
pinpoints need for primary element 
research.” .. . “Manufac urers are buck- 
ling down to the business of competing 
with each other. Some are losing out.” 
... "Wery few truly new items.” . . . 
"I felt the exhibit was very worth- 
while, and will come again.” 
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Twenty New Products 








Photometric Analyzer. De- 
signed for continuous 
stream analysis, this new 
analyzer uses alternate 
beams of radiation at two 
different wavelengths 
through a single optical 
path. Concentrations of 1 
to 10 ppm are accurately 
detected and recorded. De- 
signed for near infrared 
measurement (0.7-2.5 mi- 
crons), with special inter- 
est for water analysis in 
hydrocarbons and solvents. 
Although feedback and 
stabilization are employed, 
only 3 vacuum tubes and 
some semiconductor units 
are used. Licensed by Shell 
Development. Analytic 
Systems Co. 


CIRCLE NO. 601 





Instrument-Wise Jury Selects Top Rated 
Products at the Chicago ISA Show 


For the fourth year, ISAJ sent ballots to experienced user 
instrument engineers selected from every one of ISA’s many 
Industry and Technical Divisions. From this across-the- 
board sampling of expert opinions came the twenty top 
new products at the 14th ISA Exhibit in Chicago, Sept. 21-25. 


Refrigerated Air Filter. 
This new “Refrigifilter” 
incorporates a heat ex- 
changer, filter element, 
condenser - evaporator, re- 
frigerating section and au- 
tomatic trap mechanism. 
Designed for condensing 
out moisture, oil and en- 
trained liquids to obtain 
high quality instrument 
air. A dew point of 35°F 
is possible at 100 psi 
(—10°F dew point at at- 
mospheric pressure). Rat- 
ed at 100 scfm, 100 psig 
and 100°F. Maximum op- 
erating pressure is 300 
psig. Maximum rating is 
275 scfm at 300 psig and 
100°F, pressure drop 4 psi. 
Hankison Corp. 
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Electric Systems Cabinet. 
A new process control de- 
sign concept. Key consid- 
erations: 1. the process un- 
der control; 2. the men 
who must supervise and 
maintain it. Control room 
operator has only indicat- 
ors and control necessary 
for supervision of auto- 
matic control and per- 
formance of emergency or 
off-normal manual control; 
all other relays, amplifier 
controllers are housed re- 
motely in these rugged, 
space saving cabinets. In- 
terunit wiring all is point- 
to-point in one plane, like 
computers, completely sep- 
arate from field wiring. 
Bailey Meter Co. 


CIRCLE NO. 603 





High Speed Chromato- 
graph. This process stream 
analyzer performs analy- 
ses in fractions of a min- 
ute—ideally suited for di- 
rect process control. De- 
veloped by Phillips Pe- 
troleum Co., the unit uses 
very small sample size, 
low flow rates in small 
bore columns. Sampling 
valve and other elements 
are designed to handle 
small sample volumes and 
so achieve shorter sample- 
time intervals. Basic units 
are analyzer section 
(shown), strip-chart re- 
corder, and control section. 
Backflush or dual column 
operation available. Green- 
brier Instruments. 
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Mass Flow Meter. One of the most talked about items 
on exhibit was the new General Electric mass flow- 
meter. A combined effort of Black, Sivalls and Bryson 
and GE, the meter directly measures liquid and gas 
tiow in pounds. A fixed turbine, located downstream of 
a constant-speed impeller, receives a torque proportional 
to mass flow. By means of gyroscope precession, this 
torque is integrated and transferred to a cyclometer 
register which indicates total flow in pounds. Electrical 
pulses are provided for actuation of remote equipment 
such as printers. Flow ranges are 0-40,000 lbs/hr for 
gases and 0-240,000 lbs/hr for liquids; operating pres- 
sure rating is 1,500 psig. Ambient temperature range is 
—20°F to 125°F. Explosion-proof for Class 1, Group D, 
Underwriters Code. General Electric Co. 


CIRCLE NO. 605 ON PAGE 93 





Information & Computer System. This 609 System se- 
lects raw data from a variety of input sources. which 
it measures and stores. Pcriodic calculations, based on 
a prescribed program, are performed on the raw data. 
These data are presented in digital form for output 
devices and used as a plant control function. Computer 
is solid state digital, with word length of 38 bits plus 
sign, 4096-word core memory, and with a secondary 
memory of magnetic film with 230,000-word capacity 
per 1000 feet of film. Sampling speed is 5 points per 
second (low level), and 350 points per second (clean 
high level). System consists of 5 basic elements: gen- 
eral purpose computer, contro] computer, manual input 
units, analog signal input unit and output units. Infor- 
mation Systems, Inc. 


CIRCLE NO. 606 ON PAGE 93 





Wide Range Electronic Thermome- 
ter. A new instrument designed for 
flexibility and all-purpose tempera- 
ture measurement. It has pushbutton 
range selection and gives direct 
reading in degrees F. A total of 12 
ranges from —425 to 800°F are 
available with % degree of accuracy 
over major portion of range. Fully 
transistorized, the unit can be pow- 
ered by 115v ac or with a self-con- 
tained battery. Interchangeable plat- 
inum resistance probes provide lin- 
earity and stability. Trans-Sonics, 
Inc. 


CIRCLE NO. 607 ON PAGE 93 
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L&N’s New E-Line. Seven com- 
pletely new E-Line laboratory in- 
struments are housed in brand new 
streamlined metal cases. Most are 
improvements on older models with 
an eye to greater accuracy, sensitiv- 
ity and what the customer wants 
and needs. An outstanding example 
is the portable Volt Potentiometer 
(photo), called “Baby K”, owing to 
its two wide operating ranges 0 to 
1.601 volts and 0 to 0.1601 volts— 
high and medium ranges of L & N’s 
well known K-3 _ potentiometer. 
Leeds & Northrup Co. 


CIRCLE NO. 608 ON PAGE 93 


Portable Oscilloscope. This new Tek- 
tronic Type-321 transistorized batt- 
ery-operated, 3-inch portable oscillo- 
scope is a welcome addition to the 
tool kit for test and maintenance 
work. It will operate up to 3 hours 
on ten 2.5 AH size D rechargeable 
cells, and up to 5 hours on 4.3 AH 
rechargeable cells. Also operates on 
both ac and dc. Vertical passband 
is dc to 5 megacycles, risetime is 
0.07 usec, sweep range is 0.5 micro- 
seconds /div. to 0.5 sec/div. in 19 
calibrated steps with 5-x magnifier. 
Tektronic, Inc. 


CIRCLE NO. 609 ON PAGE 93 
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Twenty New Products 





Miniature Portable IR Analyzer. This new simplified 
instrument provides faster, more flexible analysis of 
gases, vapors and liquids in industrial process streams. 
It weighs only 30 pounds, is but 8 x 8 x 19 inches in 
size; and its unitized construction of amplifier, optical- 
bench power-supply and control panel, all enable the 
operator to carry it easily from one test area to another 
and quickly convert it from one analytical problem to 
another. The Model 300 is a further simplification of 
earlier MSA analyzers, for applications where extreme 
sensitivity is not essential. Response speed 90% of final 
reading in 5 seconds; accuracy +2% of full scale. Can 
be calibrated in a variety of ranges to suit the applica- 
tion. Recorder can be mounted remotely up to 2500 
feet from analyzer. Mine Safety Appliances Co. 


CIRCLE NO. 610 ON PACE 93 





Automatic Pressure Tester. This is a precision test in- 
strument based on dead-weight pressure measurement. 
Termed “Automatic Indicating Beam Balance”, the 
unit is available in five ranges: 0 to 100”, 0 to 200”, 
0 to 300”, 0 to 500”, and 0 to 1000” (inches of mercury). 
In operation a piston and cylinder react to the applied 
force, which is opposed by a traveling weight on a 
beam. The weight acting through a lead-screw actuates 
a digital counter calibrated in inches of mercury. A 
servo corrects for unbalance based on signal from an 
electronic sensing element at end of beam. Accuracy 
is one part in 3,000 of full range, sensitive to pressure 
changes of one part in 10,000 and repeatable to one part 
in 6,000 Unit developed for accurate pressure measure- 
ments above 100” mercury. Ideal-Aerosmith. 
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Digital-Optical Displacement Meter. 
Measuring equipment consists of op- 
tical unit, counter unit, gratings and 
grating mounting. Designed for pre- 
cision measurement of linear dis- 
placement or position by use of op- 
tical diffraction gratings ruled up to 
6,350 lines per inch for accuracy 
up to 0.00004 inch. A photosensitive 
element counts number of dark and 
light areas and converts them for a 
digital counting system. System is 
bi-directional, with counting speeds 
up to 300 inches per minute. Fer- 
ranti Electric, Inc. 


CIRCLE NO. 612 ON PAGE 93 


Laboratory Tape Recorder. This new 
Ampex recorder, result of two years 
research, is for use in the laboratory. 
It features low flutter characteris- 
tics, and wide band recording tech- 
niques for both frequency modula- 
tion (de to 20kc) and for direct re- 
cording (as high as 250 kc). This 
new FR-600 model uses air-lubri- 
cated tape guiding for % or 1-inch 
tape on the same transport. Side-by- 
side design puts tape transport, con- 
trols, and electronic units in a con- 
venient location. System is complete- 
ly solid state. Ampex Corp. 
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Direct Recording Oscillograph. A 
new member of the direct-recording 
oscillograph Visicorder family is 
this model 1108. With 24 channels 
and an 8-inch chart, it fills the gap 
between the 14-channel 906 and 36- 
channel 1012. Records dry—no pow- 
ders, inks, pens, heat, electrostatic 
charge, or any chemical processing. 
Directly records up to 5000 cps at 
writing speeds up to 20,000 in./sec. 
Fifteen chart speeds—0.05 to 80 in./ 
sec. Suitable for rack or panel 
mounting, the 1108 can be remotely 
operated. M-H, Heiland Division. 
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Automatic Viscosity Control. System 
consists of explosion-proof viscosity 
measuring element, indicating or 
recording - controller, and _ solvent 
valve. Viscosity measurement is 
made by timing liquid fall by grav- 
ity through a tube orifice. Electrical 
output signal activates controller. A 
power-operated throttling valve 
adds solvent to maintain the desired 
preset viscosity. High and low vis- 
cosity alarms are available. A con- 
troller is available for use with up 
to six measuring elements. Norcross 
Corp. 
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Infrared Thermometer. The Thermo- 
dot infrared detector senses thermal 
radiation and amplifies the signal 
voltage proportionally to tempera- 
ture. Output signal can be used for 
indication, recording and control. 
Models available with range of 400 
to 2000°F. and time constant of 2 
milliseconds. Sensitivity +7° for a 
2000°F range, used in temperature 
contro] of a chemical process. Main 
feature is measurement of tempera- 
ture of moving or stationary objects 
without contact at high speeds and 
sensitivity. Radiation Electronics Co. 
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Digitizer With A Memory. This shaft 
position encoder not only converts 
analog-to-digital signals, but also 
stores time, events, pieces or quan- 
tities. Device contains several code 
drums geared together. Concentric 
cams on drums are profiled for ac- 
tuatio.. by solenoid “sensors”. All 
drums sensed simultaneously. Makes 
available real-time readings of proc- 
ess variables such as temperature, 
pressure, flow, etc. Encoding rate is 
20,000 counts per second, and read- 
out time is 0.05 seconds. Telechrome 
Manufacturing Corp. 
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Miniature Multipoint Recorder. This 
recording potentiometer scans and 
plots 12 variables which are identi- 
fied on the 5-inch chart by number 
and point. Six different colors are 
available on the standard model, 
with a printing speed of 5 seconds 
per point. Standardization is by 
Zener diode reference power supply. 
Scanning switch can be remotely 
located. Various spans available, 
with minimum of 1 millivolt full 
scale. Automatic electronic synchro- 
nization between stepper switch and 
print wheel. Westronics, Inc. 
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High Speed Osc:lloscope Film. Po- 
laroid introduced a new fast film 
capable of recording single CRO 
transients with rise time less than 


one millimicrosecond. The photo 
shows trace record on Type 47 film 
with writing rates over 3000 cm per 
microsecond of a 450 me single-shot 
damped sine wave — film developed 
in one minute. Rated at ASA day- 
light exposure index of 3000, this 
film fits any standard oscilloscope 
camera with Polaroid Land Camera 
back. Useful in high frequency de- 
velopment work. Polaroid Corp. 
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Solid State Control System. Powr- 
Mag is the trade name for Hagan’s 
new analog computer control system 
which uses magnetic amplifiers. 
Four basic parts are: (1) input trans- 
ducers which convert signals to 1-9v 
dc; (2) analog control computer with 
patchboard and operational mag 
amps; (3) remote control station 
(photo) for settings, etc.; (4) final 
control elements such as electro- 
pneumatic and_ electro - hydraulic 
valves and positioners in range of 
1-5 ma and 1-9 ma. Hagan Chemicals 
& Controls, Inc. 


CIRCLE NO. 620 ON PAGE 93 
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Redistricting Project Completed 


The transfer of certain Sections 
and the establishment of a new ISA 
District on the West Coast have been 
approved by the ISA Executive 
Board and Council of National Dele- 
gates. The changes were effected to 
give a more even work load to all 
of the District Vice-Presidents. Dis- 
trict IX, which formerly included 10 


‘Western states, has been split into 


two districts, with the northern por- 
tion to be known as District [IX and 
the southern as District XI. 

District IX now includes the fol- 
lowing Sections: Great Salt Lake, 
Idaho Falls, JMPI, Portland, Rich- 
land and Seattle. 

District XI includes these Sec- 
tions: Los Angeles, Mojave Desert, 
Northern California, Orange Coun- 


ty, Sacramento, San Diego, San 
Fernando Valley and Santa Clara 
Valley. 


The following Sections were trans- 
ferred to new Districts: Charleston, 
from District V to District IV; 
Wayne County, from District VI to 
District V; Detroit, from District VI 
to District V; Paducah, from District 
VI to District VIII; Memphis, from 
District VII to District HI; Paso del 
Norte, from District VIII to District 
VII. 


The project was carried out by a 
committee chaired by Dr. John F. 
Draffen, former District VII V-P, 
and including Carl W. Gram, former 
District I V-P and J. T. Elder, for- 
mer District III V-P. 





San Franclsco Host Committee Named 


Members of the Host Committee 
for ISA’s Instrument Automation 
Conference and Exhibit to be held 
in San Francisco, May 9 to 12, 1960, 
have been named. 

Members of the administrative 
committee of the Host Committee 
are D. J. Pompeo, general chairman; 
E. F. Schimbor, Hallikainen Instru- 
ments, executive chairman, North- 
ern California Section; K. W. John- 
son, Johnson-Williams Co., executive 
chairman, Santa Clara Valley; K. E. 
Hallikainen, MHallikainen  Instru- 
ments, secretary; M. E. Chase, Cali- 
fornia Instrument Co., treasurer; 
Adelbert Carpenter, Fischer & Por- 
ter, General Relations Department 
V-P; R. I. Brogie, Brown Instru- 
ments, Northern California Host 
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Section President; E. F. Schmibor, 
Northern California Host Section 
Vice-President; T. A. Perls, Lock- 
heed Missile Systems, Santa Clara 
Valley Host Section President; J. J. 
McDonald, Consolidated Systems, 
District XI Vice-President. 


Committee chairmen include: S. 
D. Stillson, Publicity; H. Thal-Lar- 
sen, Students Day; R. C. Hungerford, 
Employment Service; G. A. Abbott, 
Power Instrumentation Symposium 
Coordinator; Mrs. H. E. Held, Ladies 
Activities; D. A. Stevenson, Banquet; 
B. L. Fuller, Registration; E. H. Daw, 
Membership; P. R. Hoyt, Plant 
Tours; J. C. Meyer, Properties and 
W. B. Milligan, Conference Program 
Liaison. 


Exec Board Insures 
ISA Program 
Continuity 


by Dr. Ralph H. Tripp 
ISA President-elect-Secretary 
(Grumman Aircraft) 


At the annual meeting of the 
Council of National Delegates in 
Chicago on the 22nd of September, 
action was taken to validate the pro- 
posed amendments to the by-laws 
concerning the election of the De- 
partmental Vice Presidents one year 
in advance of the time they officially 
take office. 

This will mean that four Depart- 
mental Vice Presidents will be elect- 
ed next year, two of them to serve 
in 1961 and 1962 and the other two 
to serve in the years 1962 and 1963. 
Subsequent elections will be for two 
departmental Vice Presidents, as at 
present. 

This change in procedure repre- 
sents one more step by the officers 
of the Society to insure continuity 
of its programs and policies. As in 
the case of the President-elect-Sec- 
retary, this new arrangement will 
allow a one-year overlap between 
each incoming and outgoing Depart- 
mental Vice President. It has been 
discovered that without such an 
overlap a great deal of time can be 
lost and many misunderstandings 
can arise as a result of discontinuity. 

This plan will permit the newly 
elected Departmental Vice President 
to become familiar with the organi- 
zation of the Department, the func- 
tions of the Committees and Divi- 
sions and the manner of operation 
of his Department before becoming 
an officer. He will participate in 
planning sessions of his Department, 
particularly those relating to activi- 
ties in the year when he will be an 
officer. He will regularly confer with 
the active officer through discus- 
sions and conferences. 

He will not become a member of 
the Executive Board until his term 
of office begins and will not be 
expected to attend Board meetings 
except for those immediately pre- 
ceding his term of office, as at pres- 
ent. 





It's That Time Again... 
Time to renew your 
ISA Membership for 1960 


Please return your renewal 
notice promptly. 
(WITH check!) 
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> MEETING PREVIEWS 


“Blanket 
Coverage” 
in the 
Southeast 


Steering Committee for the Southeastern Conference and Exhibit ladiedes (seated, lL. to 
Head, W. H. Matthews (general chairman) W. K. Stallings, C. S. Lisser. 


r.) Putnam 








J. P. Cantor, J. T. Elder, L. R. Mahoney; (standing, |. to r.) C. E. Compton, Hansell 
Butts, R. J. Craig, J. W. Replogle, Gurney Mitchell, H. E. Crider, J. E. Bigham, W. G. 


Baker, Jr., F. A. Thomas, Jr., and O. L. Weir. 


The instrumentman in the South- 
east, whether educator, technician, 
salesman, engineer or manager, will 
be the center of attraction at ISA’s 
6th Annual Southeastern Confer- 
ence and Exhibit, April 27-29 in 
Pensacola. ISA’s Pulp and Paper Di- 
vision will also present papers at 
the meeting, with the Pensacola Sec- 
tion acting as host group. 

During the three-day conference, 
approximately 10 papers will be pre- 
sented on instrumentation for the 
pulp and paper industry. Six papers 
will be presented on military instru- 
mentation, and another 10 on instru- 
mentation in the chemical and pro- 
cess industries. 

Management will have a chance 
to discuss instrument problems not 
only with instrument engineers and 
vendors, but with each other, too, 
at the Management Forum. 

The various phases of instrumen- 
tation education will be covered in 


a workshop on “Status of Instrumen- 
tation Education.” A tour of Pensa- 
cola Junior College’s new Instrument 
Technology Lab will wrap up this 
workshop session. 

In order that all echelons of the 
manufacturing and processing team 
can benefit equally at this confer- 
ence, a day-long Maintenance Clinic 
will follow the conference. It is 
scheduled for Saturday, April 30. 

During each afternoon and eve- 
ning of the conference, manufact- 
urers will display and demonstrate 
their latest products at the exhibit 
in the new Pensacola Municipal 
Auditorium. A plant tour of the St. 
Regis Paper Company also is plan- 
ned. 

For more information on this 
“Blanket” conference, contact G. W. 
Howlett, Program Chairman, Box 
4426, Pensacola, Fla., and watch com- 
ing issues of the ISA Journal for 
additional program information. 





Hard Facts and Hardware 


Hard facts on solid-state techni- 
ques plus a display of the solid-state 
devices discussed add up to the top- 
notch symposium planned by the 
Philadelphia Section for this month. 
“Solid State Techniques in Modern 
Instrumen‘ation” is the theme for 
the program at the Benjamin Frank- 
lin Hotel, Philadelphia, November 
23 and 24. 

Sixteen top papers are planned for 
the two-day meeting (for a run- 
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down on speakers and papers, see 
page 65, October ISAJ). Banquet 
speaker will be Dr. Charles De Car- 
lo, assistant general manager of 
IBM’s Data Systems Division. 


There is still time for you to regis- 
ter for this important ISA sym- 
posium. Contact A. M. Shore, Poly- 
metric Devices Co., P. O. Box 236, 
Glenside, Pa., for registration and 
program information. 


Committee for the 
1959 Symposium on 
Solid - State Instru- 
mentation includes 
(1. to r.) Al Callahan, 
William Johnson, 
Paul Winsor, Horace 
Richter, Frank Da- 
veler (general chair- 
man), Allen Shore, 
Robert Armentrout, 
Ivan Robinson and 
Saul Meyer. 


Automation 
Challenges 
Management 


Automation as a tool is a direct 
challenge to the instrument engineer 
—and he gets most of the attention 
when the challenge of automation is 
debated among the professionals. 
But automation’s “forgotten man” — 
the man who must meet the chal- 
lenge of automation in its broadest 
implications—is the owner and 
manager, the man who engages, di- 
rects, motivates—and quite inciden- 
tally pays—the instrumentation peo- 
ple. 

His problems—and how he can 
meet them — will be the subject of 
an open forum, “Automation Chal- 
lenges Management,” sponsored by 
ISA’s New York Section. It will be 
held Wednesday afternoon, Febru- 
ary 10, at the Henry Hudson Hotel, 
NYC. 

Chairing and moderating the for- 
um will be ISA Past President Dr. 
Robert J. Jeffries, president of Data- 
Control Systems, and a happy com- 
bination of “Instrument Man” and 
“Manager.” Four other panel speak- 
ers will take part, among them John 
Diebold, automation consultant. 

The program will be geared to 
the active person who desires a free 
interchange of thinking and ideas on 
the subject of automation in industry 
as it relates to himself and his 
“Boss.” ISA New York wants this 
forum to be an open exchange med- 
ium where ideas will be bartered 
among instrument and management 
people. 

Some of the topics scheduled are 
cost of automation, managers and 
instrument engineers, management 
responsibilities, management and la- 
bor, organization for computer con- 
trol and socio-dynamics of automa- 
tion. 

Attendance is expected to be 
heavy. Make sure you’re not among 
the missing by registering early. 
Contact L. C. Menkes, The Hammar- 
lund Manufacturing Co., 460 West 
34th St., New York 1, New York. 





Papers Call 


Three or four papers on instru- 
mentation in the iron and steel in- 
dustry are needed to round out the 
Iron and Steel Conference, March 
23-24 in Pittsburgh, Pa. The dead- 
line for papers is Januar, 1. Contact 
T. K. Cauley, Program Chairman, 
U. S. Steel Research Lab., Monroe- 
ville, Pennsylvania, for more infor- 
mation. 
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SECTION NEWS 








Education and How to Do It 


There are several sound reasons 
why ISA Section men have found 
it necessary to change education’s 
famous old tenet to “A student cn 
one end of a data logger and an 
ISA man on the other.” 

For one thing, there are not 
enoug logs to go around. Which is 
just another way of saying that 
there are not enough schools to 
accomodate young men and men- 
on-the-job who want to learn more 
about the specialized subject of in- 
strumentation. ISAmen are filling 
the gap by presenting special cours- 
es for graduate engineers, techni- 
cians, students—few ISA Sections 
are without such programs. 


This is Where We Come In 


For another thing, there is a 
lack of trained, qualified teachers 
who have the knowledge and skill 
to teach instrumentation courses. 
Once again, ISAmen advance to the 
front, actively teaching, planning or 
acting as consultants for instrumen- 
tation courses at all educational lev- 
els. 

And there is the question of the 
log, or, in our modern version for 
instrumentation, the data logger. 
Graduating a technician who has 
never seen any hardware is about 
on par with graduating a veterinary 
who’s never seen a horse. In engi- 
neering, in contrast with the hu- 
manities, lab equipment is neces- 
sary. Tnis is an expensive item, and 
many schools either cannot afford 
it or else have outmoded equipment. 
What to do about it? ISAmen have 
the answer. Some Sections donate 
equipment to schools, others help 
schools get inexpensive government 
surpluses, and service the equip- 
ment once it is installed. 


And This Is What We Do 


To sum up, ISA Sections contrib- 
ute to instrumentation education in 
three important ways: they supply 
teachers, they supply courses, they 
supply equipment. And one thing 
more: they supply inspiration. In- 
strumentation is not the world’s 
best known profession; ISAmen 
spread the word in career guidance 
programs. 

How four ISA Sections help solve 
the problem of instrumentation edu- 
cation is the subject of this special 
ISAJ report. These four sections 
are representative, not exclusive. 
Watch coming ‘issues of the Journal 
for reports on similar activities in 
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other Sections, and before the educa- 
tion chairman throws up js hands 
and says, “Too big for us!” may we 
remind you that these four sections 
are average in size. 


How to Lead Students 


. . . into careers in instrumenta- 
tion is a specialty of the Charleston 
Section. For nearly six years, the 
Section has cooperated with the 
University Club in a Career Con- 
sultation program. Two members 
are appointed each year to prepare 
material on instrumentation careers 
for presentation to about 50 inter- 
ested high school students. 

Slides, drawing and photographs 
are used to illustrate the types of 
instruments and plant equipment an 
instrument engineer may work with. 
In addition to the technical aspects, 
management and administrative 
problems encountered are also dis- 
cussed. In a most important contri- 
bution, mecessary schooling pre- 
requisites are outlined to help the 
student in planning his future cur- 
ricula. Names and addresses of the 
counselors are given to the students, 
and those who want more detailed 
and specific information are invited 
to contact the counselors for a per- 
sonal interview. Fred Gilmer, Al 
Hix, Harold Knight and Al Knovac 
of the Charleston Section have been 
active in presenting this program. 


And the Professionals . . . 


And this isn’t all that one aver- 
age Section’s education committee 
does. Charleston Section presents an 
extensive exhibit of smog detectors, 
radiation monitoring equipment and 
other instruments of general interest 
to the public each year during Engi- 
neers’ Week. Last year, a series of 
slides were displayed depicting a day 
in the life of an instrument engineer. 
The slides and descriptive material 
were prepared by members of the lo- 
cal section. They are available to you 
through R. G. McCoy, Union Carbide 
Chemicals Co., South Charleston, 
West Virginia. 


And the Public .. . 


Several years ago, Charleston co- 
operated with West Virginia Univer- 
sity in presenting a short course in 
elementary instrumentation designed 
primarily to give production super- 
visors of area chemical plants a basic 
knowledge of instrumentation. Its 
objective was not to train these men 
to be instrument engineers, but to 


enable them to “speak the same 
language” when discussing instru- 
ments and control systems with in- 
strument engineers. 


About 25 registrants, most with 
no previous background in instru- 
mentation, attended. They comment- 
ed on the help the course had given 
them in appreciating and under- 
standing the application of process 
instrumentation. Those with some 
instrumentation background found 
the course a good, stimulating re- 
view of valuable information. 


(Three —count ’em—three pro- 
grams conducted by ome average 
section. Two continuing programs 
and a “one shot,” appealing to stu- 
dents, to the general public and to 
men in or associated with the in- 
strumentation profession!) 


Meters That Didn't 

. .. were a problem in Idaho Falls 
area schools, until _ISAmen came 
to the rescue. 

The Section, cooperating with the 
head of the High School Science 
Department, made a survey of school 
lab equipment. The survey revealed 
that the instruments in use for lab 
experiments were either broken or 
in poor condition and the type of 
equipment available proved to be 
very limited. After the survey, a 
committee was formed that (1) re- 
ceived approval from various com- 
panies to take school equipment to 
their repair shops for repair and 
(2) divided the instruments into 
groups for shipment to the com- 
panies. The grouping of instruments 
was made so the work disiribution 
was equitable and each shop was 
qualified to make needed repairs. 

In the second phase of this pro- 
gram, the Section got a list of need- 
ed equipment from the science de- 
partment and checked this against 
government surplus lists to deter- 
mine what instruments could be ob- 
tained in this manner. 


Information Please 

D. E. Everingham, who was pres- 
ident of Idaho Falls Section while 
this program was being carried out, 
reported to ISA Headquarters that 
the Section found that few people 
associated with the schools fully 
understood how surplus equipment 
could be obtained. 


(The above should be food for an 
education chairman’s thought. Inci- 
dentally, if anyone knows how to 
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obtain these government surplus 
lists, please contact ISA Headquar- 
ters. We’d like to make this infor- 
mation available for the use of our 
Sections.) 


Men, Money and Material 


. . » have been contributed by 
South Texas Section over the past 
seven years to set up and maintain 
instrumentation training programs 
at Del Mar Technical Institute, 
Nueces County, Texas. 

This extensive program began in 
1952 when T. H. Pierson (now Dis- 
trict VII vice-president) and Ted 
Boaz went to work to organize night 
classes for industrial technicians at 
Del Mar under State Industrial Ed- 
ucation Department sponsorship. It 
was decided to start classes in basic 
and fundamental instrumentation, 
with Pierson and Bud Simon vol- 
unteering to teach the classes. Jim 
Oswalt later replaced Pierson as in- 
structor. Later, when instruments 
were needed for the classes, sev- 
eral men volunteered to arrange 
for “loan” instruments from their 
plants. These classes have been held 
since June, 1953, at Del Mar, and 
all instructors have been members 
of the South Texas Section. In ad- 
dition to those already mentioned, 
Robert Nickens, Charles Lumpkin, 
Louis Lynch, William Young and 
Frank Berleth have taught classes. 

Paul Martens was appointed prop- 
erty chairman to help equip a lab. 
He combed the territory and gath- 
ered together many used instru- 
ments; also “persuaded” several in- 
strument companies to donate sam- 
ples. The Section gave money and 
time (both as a Section and as 
members individually) to set up 
open panels and simple processes 
for which flow, temperature and 
pressure could be controlled. 

In 1957, Ted Boaz, by now Adult 
Industrial Education Director at Del 
Mar, informed the section that Del 
Mar planned to set up an instru- 
mentation course of four or five 
semesters leading to a technician’s 
certificate of proficiency both in 
electronic and pneumatic instru- 
ments. 


Four Section members were ap- 
pointed to help set up the curricu- 
lum. Isaac L. Miller and Leonard 
Griffith worked on _ engineering 
phases of the curriculum, with Louis 
Lynch and Charles Lumpkin out- 
lining shop and installation phases 
of the course. Later, Jack Walthall 
took over Lumpkins’ assignment. 
The lab that the Section had set up 
for the Del Mar night classes was 
used for the course, with the Sec- 
tion contributing still more money 
and material to expand this facil- 
ity. This fall, with Boaz now Di- 
rector of Del Mar Institute, full time 
classes leading to a Technician’s 
Certificate were opened. Del Mar 
might well be called the school that 
ISA built. 

In addition to the men named 
above, other South Texas members 
who made significant contributions 
to Del Mar are James B. Young, 
Homer C. Givens and Paul B. Mar- 
tens. 

(It took seven years, but South 
Texes Section is helping to fill one 
of instrumentation’s big needs — 
trained, qualified technicians.) 


If Size Is a Problem 


... take a tip from ISA’s Presque 
Isle Section. 

Presque Isle joined with the Erie 
Engineering Societies Council to pre- 
sent an educational program which 
covers grade and high schools, ap- 
prentices and technicians, graduate 
and undergraduate engineers, teach- 
ers, Management and the general 
public. EESC has 1300 members, 60 
of whom make up the Education 
Committee. Four ISA men serve on 
this committee. 

The complete program is too ex- 
tensive to be fully covered here. 
This report will cover only the Com- 
mittee’s evaluation of textbooks used 
in Erie Public Schools and the vo- 
cational guidance program. 

A four-man committee, including 
Robert B. Gray, Carl B. Lewis, Wil- 
liam J. Simpson and Richard T. 
Windsor, worked for four months 
with Miss Mary Walker of the Erie 
Public School System, reviewing 


texts in use in Erie schools or texts 
that were under consideration for 
use in the system. 

This was a comprehensive review 
of the entire curriculum and the 
textbooks included spellers, readers, 
grammars, histories, geogrzphies, as 
well as science books. 

The books were examined for ac- 
curacy of scientific information, con- 
tent of scientific information, cur- 
rency of material, and methods of 
presentation of scientific, engineer- 
ing and related material. A total of 
46 books were reviewed and com- 
pared with similar texts used in 
Russian schools. 


The survey was made with the 
complete cooperation and interest 
of the school system. ISAman Rob- 
ert Gray drew up a report on the 
survey and its findings, which de- 
tails the working methods of the 
committee, their conclusions, and 
recommendations. This report is 
available through the Presque Isle 
Section and can serve as a valuable 
guide to any ISA Section or other 
organization contemplating such a 
survey. 


This work was carried out last 
year. This year, the committee will 
move on to review junior and senior 
text books. 


In a guidance program for high 
school students, members of the edu- 
cation committee gave 67 lectures 
in seven area high schools and col- 
leges on “Educational Guidance in 
Engineering,” advising a total of 
1968 students. 


In addition, arrangements are 
made for outstanding students to 
visit industrial plants to witness ac- 
tual engineering and scientific lab 
practices. This is not a plant tour. 
Small, selected groups are taken to 
the engineering divisions and labs 
of the plants where personnel give 
a planned program to illustrate ap- 
plied engineering in their particular 
field. Last year, about 150 students, 
selected by their teachers and prin- 
zipais as high ranking students in- 
terested in science and mathematics, 
participated in this program. This 
is a continuing activity. 








Seen leaving Baton Rouge bound for ISA's Septem- 
ber Annual Conference and Exhibit in Chicago are 
Clayton R. Mahaffey, Naugatuck Chemical Divi- 
sion, President of the Baton Rouge Section and 
Conference delegate; E. L. Barker, Paul Swearingen 
and N. C. Heffron, Kaiser Aluminum and Chemical 
Co. About 20 instrument and process engineers 
from the Baton Rouge area attended the meeting. 
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INSTRUMENT MEN in Alberta, 
Canada, are working to form a new 
ISA Section there. The proposed Cal- 
gary Section has been meeting 
throughout the year and it is ex- 
pected that the group will be char- 
tered soon. Members of the commit- 
tee who are working on plans for 
the proposed Section include R. E. J. 
Putnam, president; J. G. Grant, vice- 
president; S. R. Blair, treasurer; W. 
J. Roman, secretary; P. Hansen, pro- 
gram; C. R. Guest, membership; E. 
Berg, housing and B. Hammond, en- 
tertainment. The group expects to 
enroll 50 to 75 members. 
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BASIC INSTRUMENTATION is the 
subject of two 20-session courses 
being sponsored this year by the 
Central New York Section. ISAman 
Robert G. Quick is the instructor. 


PRINCIPLES OF ELECTRICAL 
measuring instruments and some re- 
cent developments in the electrical 
measuring field are subjects of a 
talk to be given November 16 at 
Niagara Frontier Section’s meeting. 
Speaker is John H. Miller, vice- 
president of Weston Electrical In- 
strument Corp. 
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A CONFERENCE REPORT on the 
Chicago Annual meeting was a fea- 
ture of Albuquerque’s October meet- 
ing. 


NEW OFFICERS of the Savannah 

T IZ River Section are A. B. LeBoutillier, 

ue $ ae president; H. T. Babb, vice-pres- 

ident; I. B. New, corresponding sec- 

retary; E. E. Davenport, recording 
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> ISA PERSONALS 


Twenty year man... Pat J. Mor- 
risey, New York Section member, 
brings 20 years of experience in the 
electronics industry to DeJur-Amsco 
Corp., which he joins as sales mana- 
ger of the Electronics Division. He 
was formerly general sales manager 
of Chester Cable Corp. 


Up ... moving up in Texas In- 
struments is Ray H. Fara, New York 
Section. Named Eastern Region Sales 
Manager for TI’s Instrumentation 
Div., he’ll continue to make his head- 
quarters at TI’s Garden City, Long 
Island, sales offices. 


Moving West . . . Jack Kohl moves 
from Black, Sivalls & Bryson’s 
Philadelphia district sales office, 
where he was manager, to Los An- 
geles, where he’ll take over as man- 
ager of the Western Sales Region. 
Kohl is a member of the Philadel- 
phia Section. 


Sales, regional . . . CompuDyne 
Corporation announced the appoint- 
ment of Robert O. Wilson, Phila- 
delphia Section member, as a re- 
gional sales manager. 


Tube-adour . . . Northern Cali- 
fornia member Thomas J. Campbell 
will sing the praises of the Okonite 
Company’s armoured instrument 
tubing in California and Nevada. 
His firm has just been named to act 
as distributor of the recently intro- 
duced product in that area. 


Sales, national . Hagan ad- 
vances two Pittsburgh Section ISA- 
men to sales managerships. L. M. 
Faulkner (photo) succeeds Ham- 
mond Ladd as manager of sales — 
data processing in Hagan’s Controls 
Division. Ladd recently resigned 


from the firm. Thomas J. Barthlow 
(photo) becomes manager of sales 
— process systems, also part of Ha- 
gan’s Controls Div. 





L. M. Faulkner 
Hagan 


Thomas J. Barthiow 
Hagan 
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Methods and procedures .. . Wal- 
ter B. Claus, Orange County, will 
coordinate engineering development 
with manufacturing methods for 
Burroughs’ ElectroData Division. 
Named staff assistant to Burroughs’ 
Director of Manufacturing, Claus 
was formerly with BJ Electronics. 


Marketing .. . Anthony M. John- 
son Jr., Los Angeles Section, be- 
comes assistant marketing manager 
for the Systems Division of Beck- 
man Instruments. He moves to the 
new post after serving as manager 
of system applications engineering. 


Westerner . . . Corpus Christi res- 
ident K. R. Dodson (photo), a South 
Texas Section member, has been 
named Bailey Meter Company’s res- 
ident engineer in Corpus Christi, a 
subdivision of the company’s Hous- 
ton district. A former Marine, Dod- 
son’s been with Bailey since ’52. 





Robert Silva 
Foxboro 


K. R. Dodson 
Bailey Meter 


A & applications ... New Jersey 
Section’s Robert Silva (photo) will 
head up Foxboro’s new Computer 
Technology Group, specializing in 
advanced application engineering 
phases of computer control — both 
analog and digital —in the process 
industries. 


Contract contact . . . New con- 
tracts administrator for Epsco-West 
is Orange County member Tom 
Gaul. He’s been with the firm just 
one year. 


Branch line . . . Edward J. Reul- 
bach, Jr., becomes sales manager at 
Minneapolis - Honeywell’s Albany 
branch office. Reulbach belongs to 
the Eastern New York Section of 
ISA. Pittsburgh Section member 
Willard T. Smith, formerly M-H 
branch manager at Pittsburgh, be- 
comes an account exécutive special- 
izing in instrumentation for the steel 
and other heavy industries. His of- 
fices will remain in Pittsburgh. 











Benjamin J. Binford 
Republic Flow Meters 


Leonard G. Walker 
Raytheon 


New man— new post... the new 
man at Raytheon is Leonard G. 
Walker, a member of ISA’s Chicago 
Section, who joins the electronics 
firm in the new post of manager of 
the Communication and Control Sys- 
tems Department. In taking the new 
position, Walker (see photo) leaves 
Motorola after eight years. 


Meshwork .. . Benjamin J. Bin- 
ford will coordinate the develop- 
ment of instrument controls, valve 
operators and allied equipment at 
Republic Flow Meters with other 
divisions of Rockwell Manufactur- 
ing, Republic’s parent company. 
Binford (photo) a Chicago Section 
member, left Magnetrol, Inc., to join 
Republic. 





Sales, foreign .. . veteran engi- 
neer John T. McFarland bows out as 
Hagan’s St. Louis district manager, 
bows in as General Manager of Ha- 
gan Pneutronics S. A., a new oper- 
ating company with headquarters in 
Geneva, Switzerland. McFarland 
is a St. Louis member. 


Liaison .. . Dr. Donald G. Wilson, 
a member of ISA’s San Diego Sec- 
tion, has been named assistant vice- 
president of Stromberg - Carlson’s 
Electronics Division, where he’ll de- , 
velop and maintain technical liaison 
with other General Dynamics Divi- 
sions. 


Traveling salesmen .. . Leeds & 
Northrup announced the following 
changes in its sales division: Cin- 
cinnati Section member Manley S. 
Nolen transfers from Cincinnati dis- 
trict manager to Pittsburgh district 
manager; Baltimore Section member 
John C. Emerline is promoted from 
branch manager at Baltimore to St. 
Louis District Manager, the position 
formerly held by St. Louis Section 
member John F. Sneath. Sneath be- 
comes technical assistant, field in- 
quiries, at Philadelphia. New York 
Section member George J. Demos 
is promoted from resident engineer 
at Albany to branch manager at 
Baltimore; Cleveland Section mem- 
ber Philip H. Kuhl advances from 
sales engineer at Cleveland to resi- 
dent engineer at Albany. 

















RUBICON 


... quality you can see, 
feel...and profit by 
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This new Kelvin Bridge consists of an adjustable 
low resistance standard, Model 1600, and a 
bridge ratio box, Model 1610. These two units 
provide a general purpose, easy-to-use bridge for 
measuring resistance of wires, rods, switches, 
windings . . . and for calibrating low resistance 
shunts. 


Variable standard resistor has nine fixed re- 
sistance sections of 0.001 ohm each, connected in 
series with a manganin bar of 0.0011 ohm resist- 
ance. The bar has a calibrated scale subdivided 
into 110 divisions of 0.000 01 ohm each. Pctential 
contacts, controlled by a standard 10 position 
dial switch and by a slider on the manganin bar, 
are arranged so that any fraction of the standard 
resistor can be included in the resistor circuit. 
Limit of error in each fixed resistance section is 
0.04% and 2 microhms in the graduated bar. 
Price: $775 F.O.B. factory. 





HI EWY 


HIGH PRECISION 
KELVIN BRIDGE 
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MULTIPLIER RANGE (OHMS) | veewieR DIVISION 
01 0 to 0.000 101 0.000 000 01 
a 0 to 0.001 01 0.000 000 1 
| Oto 0.010 1 0.000 001 
10 0 to 0.101 0.000 01 
100 Oto 1.01 0.000 1 
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®@ Range up to 1.01 ohms. 


down to 0.000 025 ohms. 


ratio set. 






Variable double ratio has 10 resistors, wound on 
large ceramic spools and controlled by 10 plugs. 
Tworesistors each of 100, 300, 400, 1000 and 10,000 
ohms provide a large selection of ratio values. 
Verification of the accuracy of unit ratios is 
readily accomplished by transposing the coils in- 
volved in the bridge circuit. Many other ratio 
values may be checked by substitution of alter- 
nate resistors. Limit of error in ratio values and 
in equality of ratio values is 0.015%. Price: 
$300 F.O.B. factory. 


The two units described above combined cover a 
range of resistance measurements from 0 to 1.01 
ohm. Resistance increment per vernier division 
for each decimal ratio value is indicated in table 


below. 


MINNEAPOLIS-HONEYWELL, Ridge Avenue at 
35th Street, Philadelphia 32, Pa. 


Honeywell 
| Fost we Control 


@ Precision of reading 0.04% 





® Ratios above and below unity 
obtained without disconnecting 
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Use Your Journal Reader Service Card 


@ Use this ISA journal Reader Service Card for your requests to instrument manufacturers for catalogs, 
bulletins and specifications. You will get fast personal attention for information on new products and 


services. 
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ANOTHER NEW 


ADJUSTABLE PROPORTIONAL BAND 
Toate} LIQUID LEVEL CONTROL 


eee with adjustable level ranges up fo 0-200” 


Here is a new differential pressure-type liquid 
level control pilot that combines the wide adjust- 
able level ranges in the table shown below with a 
2-20” or 7-25” adjustable proportional band. 


‘LESLIE ) PRODUCT 





























ADJUSTABLE ADJUSTABLE CONTROL 
LEVEL RANGE — PROPORTIONAL BAND PILOT 
INCHES (INCHES, HzO) TYPE 
0-40 of 0-87 2-20 LAP 
0-30 or 0-91 2-20 LABP 
0-200 7-25 LAUP 

















Maximum Static Pressure — 300 psi 


One Knob — Easy Adjustment 
A single knob adjustment quickly sets the propor- 
tional band where you want it, even while the 
system is in operation. The liquid level is main- 
tained constantly within that band until you 
re-set the control pilot for new conditions. 


Applications 
Leslie-Level-Matic Control Pilots are used in 
either open or pressurized vessels to control the 
level of virtually any liquid including water, gas- 
oline, oil and chemical solutions. The new control 
pilot is particularly useful to maintain constant 
levels where there are high flow rates through 
vessels with small cross sectional areas. 


Float Cages Eliminated 

There are no floats or cages needed for Leslie- 
Level-Matic Control Pilots, and no torque tube 
seals, stuffing boxes, or thermohydraulic systems. 
All of the primary control elements are in one 
place and may be installed with a fraction of the 
effort and cost required for displacement-type 
controllers. 


Vibration-Proof, Dependable 
All of the dependability factors for which Leslie 
products are so well-known are incorporated in 
this new control pilot, as well. Rugged, accurate, 
stable — it is unaffected by normal vibration or 
turbulence. 
More Information 

Send for Engineering Data Sheet de- 
scribing this new Control Pilot and 
outlining its principle of operation. 


REGULATORS and CONTROLLERS 





676 


LESLIE CO., 416-C Grant Avenue, Lyndhurst, New Jersey 
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> Advanced to 





ideal for airborne telemetering 


WIANCKO’'S 
5 V DE OUTPUT 
PRESSURE TRANSDUCER 


While a giraffe can’t utter a sound, Wiancko’s dc-dc transducer 
has plenty of output!—0-5 volt de output permits direct 
coupling to airborne telemetering systems without amplification. 
input/output circuit and ground are each mutually isolated, 
greatly reducing noise. In addition, this transducer offers 
exceptional resistance to acceleration and vibration, no 

friction effects, constant output impedance and continuous 


resolution. Available in gage, differential and absolute types. 


iicati 





e these spec 





Power Supply 28 v de, 17 ma nominal 
Output Voltage 0-5 v dc, into 250,000 ohm load 


0-5 to 0-10,000 psi 


Hysteresis Better than 0.1% of pressure spon 
Linearity Better than 0.5% of pressure span 


11.2 ounces 











For complete data request Product Bulletin 108A. 


VV ILANCKS 


ENGINEERING COMPANY 


255 North Halstead Avenue * Pasadena, California 
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NEW 7 William C. Ht Bainger, 
Noun B. Bartleson Henry ow. 
Bertram, Millard C. Cova. Bernard H. 
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John cker, Donald 

sack, Edward ker, Mat- 
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Lawrence R. Keenen, Jr., William 
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Allan E. Peck, Angelo Perone, James 
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Bruce E. Powell, Vigo N Smith, Tom 
Fy ie =. Westberg, Raymond 


NORTHERN INDIANA: William J. Ham- 

mend. Norman C. Ludwig, Lawrence 
Sin ae 

OAK’ E: J. O. Alexander, W. Spencer 
Bloor, Glen H. Burger, Philip Ewald, 
W. J. Greter, N. L. Isenhour, Hobert 
Lee Simmons, Sr., Robert Edward 
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OKLAHOMA CITY: Lloyd E. Cox, Albert 
N. Janco, ve C. Kennedy, Jr. 
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PENSACOLA: Ralph P. Bowen, Robert C. 
Fitkin, Jack L. Helean, John A. Marts, 
a ll F. Sutton, Jr., Frank A. Thom- 
as, Jr. 

PHILADELPHIA: Robert B. Adams, Louis 
H. Aricson, Charles R. Armstrong, 
Isaac L. Auerbach, F. W. Ayer, Cyrus 
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Bradley, Gerald S. Briney, Edward S. 
Bristol, Burket A. Brown, Morton B. 
Brown, Russell H. Buchanan, Lee E. 
Cuckler, Frank A. Damico, Eiwood T. 
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Dever, William A. Diament, Robert R. 
Douglas, Wi benny F. Dydak, Ralph W. 
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— John R. Green, Elden D. Haller, 
Albert J. Hanssen, Harry H. Hartz, 
Harry N. Helms, Jr., Semmes J. High, 
Alex Hofmann, Clifford B. Ives, Homer 
Jensen, L. E. Jewett, Alfred W. John- 
son, Jt., L. R. Jones, Jr., George E. 
Keating, Burton F. Keene, Eugene R. 
Klotz, Ernest R. Langston, Donald W. 
Larcen, Harold A. st, William D. 
MacGeorge, Ernest C. Magison, David 
J. MeDonald, —. C. Melcher, John 
H. Moore, James D. Oliver, Harry L. 
Peters, Donald Robertson, Dr. A. K. 
Sallom, Siegfried H. Schmaus, Fred C. 
Segermark, L. John Seifert, Ralph L. 
Shapcott, Morton Sklaroff, oe es E. 
Smith, >» C. Smith, Robert W. Somers, 
John B. Spear, Henry J. Stocker, Ed- 
ward H. weeney, Charles H. Taylor, 
Jr., William H. Wannamaker, Alex- 
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Winchester, William J. TAiylupele John 
Sheldon Youtcheff 
PITTSBURGH: James B. Anderson, John 
H. Bail, Edward Francis Batutis, James 
D. Bell, Robert E. Blackwell, Harold 
Vernon Boley, Ignatius N. Bova, John 
Hogan Bryan, Charles B. Cochran, Wil- 
liam E. Coleman, Albert M. Crawford, 
Oscar Louis Crumm, Charles A. Dally. 
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Fulton, Frederick S. Glessner, Harry 
M. Gravatt, Paul M. Hankison 
Kenneth Hartman, George Leonard 
Heaton, G. Clark Holbrook, James V. 
Jardine, Marion F. Kranc, Frank H. 
aby pe Walter N. Laska, LeRoy 
B. Lumpkin, F. Luna, David A. 
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Smith, Gustav E. Ulrich, Joseph Ed- 
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Fryer 
PRESQUE ISLE: Paul R. Thomas, Harry 
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Hammond, William A. Koelsch, Jr., 
Charles D. Vail, Jr., Winfield Gossler 
Young 
RICHMOND-HOPEWELL: Howard Cary 
Adams, William W. Lundquist, Francis 
A. Morrell 
ROCHESTER: Dwight K. Beckwith, Wil- 
liam J. Berk, Sanford W. Foor, Donald 
T. Gregg, Joseph E. Greiner, Stanley 
J. Jesatko, Louis W. Kretchmer, James 
Nathaniel 
B. Nichols, John P. Vernon 
Pickett, Peter D. Schwarz, Donald B. 
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TULSA: Harry E. Aker, Stancil M. Bag- 
well, Lloyd Bell, Jr., 
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Measure 


CORROSIVE 


LIQUID 


S 


ACCURATELY 





with NIAGARA 


Displacement Meters 


Now you can a 


ply the extreme accuracy of Niagara Meters to the 


measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 


hazardous atmospheres. 


If you have corrosive liquid metering problems, let us help you, 


Mail coupon today. 


eS ee ee ee re a eee ee aan, 


BUFFALO 
METER COMPANY 


INCORPORATED 


2934 Main Street 
BUFFALO 14, NEW YORK ! 


Please send me information on the complete ! 
line of Niagara Meters. 


IEE cain cenikeniaes 


Flow g.p.m... 


Name........ 


Company 
Address 
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TRANSMITTING 
ROTAMETER 


offers 



































“NEVER-BEFORE”’ 
features os 
ARM WITH LINEAR 
Simplified drawing shows oe A ADJ. 
how Transmitter and MAGNETS , DIAL 
Rotameter are coupled Z = ee" 
magnetically. As encap- — MAGNET { 
sulated magnet in float ~ 
extension rod moves ver- EXTENSION ROD 
tically up or down, fol- \ 
lower magnets in arm \ 
follow movement. Mag- vee PILOT 
net arm operates ball | =7— FeoaT STEM 
pilot in Transmitter Unit \\/] 
which controls air pres- —_— 
sure for accurate trans- TRANSMITTER UNIT 
mission of rates of flow. . 
SK Model 58 Pneumatic 
Transmitter with SK 











Safeguard Rotameter. 
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Here’s a new design in Pneumatic Transmitters—the Model 58 
by SK’s INsTRUMENT Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, these “*position-balance”’ 
type transmitters communicate fluid rates of flow to remote 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 


* Calibration adjustments are simple without cams, special devices. 


° Exclusive magnet design (patent applied for) provides evenly- 
distributed field without drag on metering float. 


* Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 


* Percent scale suitable for any calibration. Factor tag on dial 
face permits conversion of scale units to flow quantity. 


* Varying supply air pressure (between 20 and 25 psig) will not 
affect accuracy. 


* Large scale and pointer permit easy, accurate reading. 
* Removal of transmitter not required for cleaning niain valve 
or pilot orifice. 

Details on this new Transmitter are covered in Bulletin 18N 
which is available on request. 





For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 








Schule and Koerling COMPANY 








INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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VANCOUVER: Ronald Anderson, Denis 
Bryan, Lawrence E. Henne, James W. 
Mackay, Leonard J. Maguire 

WASHINGTON: Horace A. Bowman, Dr. 
Robert L. Bowman, Charles E. Corn- 
thwaite, Edward D. Freis, Eugene R. 
Gasser, William A. ger, Francis L. 
Hermach, Gilbert Jaffe, Quentin S. 
Johnson, Mauro Edward Messina, Law- 
rence F. Parachini, Charles B. Pear, 
Jr., Herbert G. Viveli, Albert J. Walcek 

WAYNE COUNTY: Donald L. Davie, 
George E. Huff, William M. Newman, 
Earl R. Stillings, George C. Vineent 

bates ~~ MASSACHUSETTS: W. W. Lu- 
ens 

WICHITA: Gene D. Byers, B. Martin 
Calistrom, Jr., James Morgan Harper, 
R. Carl Hervey, Harold T. Noble, Jr. 

GTON: Seymour Blechman, Carl 
G. Brodhun, John E. Charsha, Jr., Jo- 
seph F. Coughlin, William A. Crawford, 
Justin P. Goodman, Henry B. Greever, 
Jr., seoeph L. Grieco, M. 
ferer, , Orval P. Lovett, Jr., Robert 
F. Mahood, Emil C. Neileib, Charles R. 
Otto, John E. Read, S. Edward Roth, 
James S. Russell, David W. St. Clair, 
Carl W. Sanders, Ralph M. Smith, 
Thomas Rogers Vickroy 

UNAFFILIATED FOREIGN: Kar! P. Bell- 
inghausen 

UNAFFILIATED UNITED STATES: Wade 
Allen, Theodore P. Barnard, Arnold 
R. Beckhardt, William N. Carey, Jr., 
Joseph M. Corcos, Robert C. Dinsmore, 
Willis G. Holland, Cecil M. Johnson, 
Warren W. Johnston, Arthur J. Knabel, 
John M. Lavoie, Delmas C. Little, Rob- 
ert T. Merriam, Paul G. Schnabel, 
Virgil E. Schultz, Nick K. Thompson, 
Carl A. Vossberg, Peter R. Zuzolo 


The above names were received in September. 


Following are those received in October. 


AKRON: Paul O. Huss, Charles B. Luther 
ALBUQUERQUE: James H. McCutcheon 
ARK-LA-TEX: J. P. Lea 
ATLANTA: John R. Baldwin, H. Jack Bar- 
ker, Roy W. Freeman, Kenneth W. 
Lyons 
BALTIMORE: Harvey M. Braucher, Grady 
Cc. Carroll, Gordon E. Rhodes 
BATON ROUGE: Warren E. Green, James 
E. Vernon, Jr. 
BIRMINGHAM: Albert L. Thomas, Jr. 
BOSTON: John M. Cranmer, Wilbur H. 
Frazel, Ralph D. Guimond, John C. 
Hawkins, Werner G. Holzbock, Law- 
rence K. Hyde. Hector C. Ingrao, Rob- 
ert F. Kelsey, James H. Kinghorn, Kurt 
S. Lion, Norman L. Massey, Richard A. 
Minard, Walter F. Pawlowski, Mark A. 
Princi, George M. Rossiter, George J. 
Schwartz, Edward O. Timm, Robert L. 
Vivian, George D. Williams 
CAROLINA PIEDMONT: Rufus T. Bowers, 
William M. Gilchrist, Fred A. Morgan 
CENTRAL ILLINOIS: John M. Maurer, 
William T. Reid, Jr. 
KEYSTONE: Charles W. Bris- 
ter, Charles F. Schneider 
Yo : John F. Schu- 
maker, Donald A. Stratton, John M. 
Thompson 
c TON: John K. Corrie, Satyabrata 
S. Gupta, Richard S. Jones, Augustus 
B. Morgan, Richard Gerald Repaire, 
Paul W. Richards : 
CHICAGO: Neil M. Blair, David M. Boyd, 
Jr., James F. Conway, Jr., Wendell P. 
Cropper, George W. Engler, Paul M. 
Erlandson, Raymond A. Eurich, Carl D. 
Hartman, Thomas E. Kurtzer, George 
A. Larsen, Nathan T. Mann, Donald R. 
Myers, Albert R. Nenn, Ralph E. Pat- 
terson, Dr. Robert G. Picard, Louis C. 
Schultz, Roy S. Thomson, John R. War- 
ren, John W. Windhorst 
CINCINNATI: Raymond J. Birkmeyer, 
Minten R. Christman, Henry Louis 
Cook, Jr., Charles F. Faltin, Leslie O. 
King, James R. Montgomery 
: Joseph L. Bisesi, Roger W. 
Bloz, Wesley F. Elford, Frank H. Fel- 
lows, John W. Fulton, Frank C. Fuz- 
zard, John W. Haines, Forest R. John- 
son, Clarke H. Joy, William H. Lee, 
Frank G. Pollack, James Bigelow Res- 
wick, John J. Wilber, Sr. 
COLUMBUS: Wilbert E. Chope, Edward J. 
Deardurff, George I. Doering 
CONNECTICUT V. : Victor A. An- 
derson, Jr., Philip Bliss, Irwin F. B. 
Lloyd, Jr., James R. Waidelich, Edward 
K. Wallace 
DAYTON: Gail H. Benner, Glenn A. 
Herbst, William A. Sunderland 
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DENVER: George E. omer, Charles Bena- 
vides, John B. Colson, Charles A. Har- — 
tung, A. ay Joseph F. | 
Wisneski, Wendelin J. Wolf 


DETROIT: John E. Binsfeld, Frank W. 
Hartman, Jr., Wilbur S. Stoltz, Ralph 
mpson 
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EASTERN NEW YORK: George M. Biair, 
Z Harrison Brandeau, Lewis B. Tay- 
or 

















COUNTY: Andrew Gura, Jr., 
Michael Krynock, Chester A. Sandner. 
Jr., Walter R. Stevenson, Joseph K. 
Strickland 
FOX RIVER VALLEY: Carl D. Lindwall 
HOUSTON: George N. Bailey, II, Roy E. 
Bailey. Paul E. Bowles, Wiiliam A. 
James R. Dale, Robert J. Davis, 
£5 Bower N ewton C. Fincher, Henry 
Kiert Pullgrabe, Alva A. Harrison, Jr. 
Elmer S. Hayes, Sr., Malcolm B. Hoe- 
fle, Willie W. Lester, John Raymond 
Martin, Charles R. Miller, Oscar J. 
Palmer, John F. Pink, James W. 
Pritchett. Redwood L. | Springfield, 
Frank M. Stribling, Dr. Mitsuru Terao 
IDAHO FALLS: Kenneth J. Moriarty, Eu- 
gene P. Townsend 
INDIANAPOLIS: Donald R. Case, Robert 
C. Jones 
JACKSONVILLE: Robert D. Cleveland 
KANSAS CITY: Robert A. Russell, William | 
H. Stewart | 
LEHIGH VALLEY: Herman C. Brown, Jr., 
Edmund J. Tucker 
LONG ISLAND: Richard J. Edwards, Je- 


rome T. Jarrold, Hugh G. Johnson, | f SORENS EN s ‘ t d 

William F. Magagons, Joseph Nassir, 

Donald J. Shergalis, John K. Stotz. Jr. | rom . regu a e 
LOS ANGELES: Roger E. Anthony, Rich- 

ard N. Bacon, Dean E. Batchelder, | 


. s 
fare sac Roots" eee: | late and filament transformers 
S. Christian, Jr., Dr. Leland G. Cole, 
Jacob C. Groenewegen, Richard W. 


Hodgson, John Jauch, George A. Lamb, ns 
Jour 9. McDonald,’ Wiltien CMe: a vital supplement to Sorensen’s complete line of voltage regulating transformers 

































































ne Chale tS Oe en Three models of Sorensen voltage-regulated plate and filament transformers now 
aa ig Li . 3 Bon terol Be € | provide a low-cost, compact way to protect critical industrial electronic, audio, video 
cov, J. F. Steigerwald, Charles J. Stu- | and instrumentation circuits against ‘line bounce’’ and poor line voltage regulation. 
Tullis “Milton ‘S- ix BR. BC Sorensen MVRP’s easily replace most ordinary plate and filament transformers. 
conte oodiae Wright Georee ¢- Wil; | They increase circuit reliability, extend component life by regulating 6.3 vac and 

LOUISVILLE: Clifford M.” Bosworth, Ferd | 5.0 vac filament voltages as well as plate voltage. Write for complete data. Sorensen 
ne Zrombols rd A. Coo & Company, Richards Ave., South Norwalk, Connecticut. 


‘HIS: 
eens sg mace J. Aitpeter, Harold J. 


MOJAVE DESERT: Howell E. Commons, | ELECTRICAL SPECIFICATIONS 


Jerome J. Dover, Wilbur G. White 
ONTREA 


, SD 4 fmm A - ot ey Input, all models: 100-130 vac, 60 cps, single-phase. 

. iykKes, Jea ° . eines, James ° | o ‘ . . 

Langlois, Gilbert Padley, John Ivan Regulation: All windings regulated +3.0% unless otherwise specified. 
jw gy Rig yh ~~ net Output voltage tolerance: +7.0% all windings. 


NEW JERSEY: C. Ronald Bach, Robert E. 














Beers, Alexander Bors, Jr., Robert W. 
eer Edward J. rag Norman R. D-c Input to Hp Regulated Filament Windings 
ayton. Dona ickie, Lester Dis- Model From Regulated . 
enhof, Pacifico P. Gonzalez, George A. 
Green, William Harris, Richard L. Hill. Number Tapped H-v Winding 6.3 vac 5.0 vac 
Warren } lensen, qa > 25 a 20 
rumm, ustin L. Lyon, eorge . MVRP-40 3 .5 amps, Uam 
at no aewue M. Py ~~ owas F. 275 vdc at 5O ma = = 
ormick, Runne C. rberg, George J 
Platt: Charles F. Scheuerman. M. 3 MVRP-70 385 vde at 110 ma. 3.0 amps, ct 2.0 amps 
e rokov ester mit rthur Seat ° 
Jccrmere Tr, Cc. Wiliiam Wie and, E. MVRP-185 380 vde at 250 ma. Two windings: 4.0 3.0 amps 
NEW yA Re oe | ange fa2D 
2 orge ilds 
NEW YORK: William E. Bodnar, James E. amps unregulated 











| 

Gambrill, Raymond L. Garman, Rob- | ; 

ert A. Hutcheon, Rudolf G. Kaden, Dr. | «Nominal value taken at output of type SY3GT rectifier for Models MVRP-40 and MVRP-70 and 

ok al Keinath, William C. Meyer. type 5U4GA/GB for MVRP-185. Regulated 5.0-voit filament winding for the rectifier tube must 
IER: Robert C. Curtin, | be used for +3.0% guaranteed regulation of plate voltage output. 

Kenneth J. Fees, Edward J. Hayter, 





Richard O. Love, Herbert E. Rissinger, | Ss. itor furnished with ht Sermer 
NORTHEAST TENNESS eparate capacitor furnished with each transformer. 
= EE’ Charlie F. | CUSTOM UNITS FOR SPECIAL REQUIREMENTS CAN BE SUPPLIED. ° 60 


r 
NORTHERN CALIFORNIA: Daniel H. | 
Blair, Harold J. Glenn, Richard Gun- 
delfinger, — wm E. Held, Robert R. | 
Johnson, Fred H. Meyers, Donald i 
Nauratil, William L. Russell, Jr., David 
Russell Scott, Donald B. Sharman, 
Thomas R. Smiley, Roger U. Stanley, | 
A. Thomas. Verburg | 
NORTHERN INDIANA: Robert B. Leith, | 
John Matter, Jr., Virginia Zugbaum | 
Pawle, Frank Vander Ploeg 
R : Frank D. Fox, Walter 


a 
OAK RIDGE: Joseph T. De Lorenzo, Jo- 
seph D. Eddlemon, Hugh G. Neil, Rus- A SUBSIDIARY OF RAYTHEON COMPANY 
sell J. Nickerson, Charlies Hardin Per- 


kins, ‘Robert 'S.Peterson. Willoughby «+. the widest line lets you make the wisest choice 


Southern, John R. Tallackson NEREM ‘S59 Commonwealth Armory, Boston, Nov. 17, 18 & 19 
(Please turn to Page 100) CIRCLE NO. 43 ON PACE 93 
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DEKORON ARMORED INSTRUMENT HARNESS 


aot 


TUBE MATERIALS + TUBE CONSTRUCTIONS = DIFFERENT TYPES 


Yes, four different core tubing materials (copper, aluminum, 
polyethylene, nylon) combined with four distinct types of ar- 
moring give you sixteen different types of Dekoron Armored 
Instrument Harness from which to choose. 

Designed specifically for instrument harness application, spe- 
cial Moore-Loc armor construction has almost twice the pull- 
apart resistance of ordinary armoring ...has cord packing for 
extra resistance to moisture and fume penetration. 

There’s at least one best type of Dekoron for your installation. 
We help you select it; we’re unbiased because we make all types. 
Now go Dekoron 100% for all your tubing needs. Think of 


Dekoron first ...to last. That’s Dekoron—America’s Premier 
Line of Armored Instrument Harness. : A-S8SA 
CONSTRUCTIONS 


For impact and Corrosion 
Resistance. Core tubes with vinyl 
sheath covered with Moore-Loc 
modified-square-lock construction 
armor with cord packing. 


For impact and 

Maxi Corrosi Resist. 
Same construction as Type VA 
(above) but with outer vinyl 
sheath. 24-gauge galvanized steel 
armor gives maximum pull-apart 
and impact resistance. 





For impact Resistance in 

Dry Locations. Core tubes are 
wrapped in vinyl-impregnated 
insulating tape. Tape_ insulates 
and cushions core tubes inside 
metal armor. 


For Corrosion and impact 
Resistance. Same construction as 
Type A (above) but with outer 
vinyl sheath. All four construc- 
tions available with metal or 
plastic core tubes. 


® 
Products QUALITY © RESEARCH © SERVICE 


SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DivVISIOon . MANTUA, OHIO 
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(Continued from Page 99) 
omens MA CITY: Curtis H. Guernsey, 
r. 


MANGE “COUNTY: William 
PB man, W Coff- 
man, Dan . Kenneth G. Halvor- 


PENSACOLA: Ronald Horne 
PUA: Ajenme B. ya 


1 P "Ward Wun a 
Charles F. Jr., r et- 
stone, John C. Williams, Jr., Benjamin 
J. Wilson 


PITTSBURGH: Jon E. Du , Edward 
A. Goldsmi 


PORTLAND: Walter R. Rutherford, Oliver 
K. Schaer, Douglas C. Strain 
PRESQUE ISLE: Eugene T. Warner, 
RICHLAND: John K. Flickinger 
‘CHMOND-HOPEWELL: Francis K. How- 
ell, Winthrop D. Washburn 
ROCHESTER: Albert J. Fleig, Bernard B. 
Haley, Roger F. Hogan, bert E. Pax- 
son, Norman J. Werner 
SACRAMENTO: Robert H. Smith 
ST. LOUIS: Richard A. Berger, George J. 
tg - a Orland G. Forcade, Burnard 
M. Northcutt, John F. Sneath, William 
K. Volz 
DIEGO: J. Walter Finch, William E. 
Harding, Jr., Donald Senuta, Julius H. 
Tragarz 


FERNANDO VALLEY: Joseph T. 
Ator, Paul L. Deal, Bernard E. Old- 
field, John E. po py ag 


‘A CLARA VALLEY: 

Brandeis, Thomas Benton Fiver. “wil. 
liam - Haney, Glenn H. Lawrence 
Joseph C. McPhie, Russell R. Palmer, 
Jr., ward L. Woodhams 

SARNIA: Gerald F. Crossman 

SAVANNAH RIVER: Dennis B. Christine, 
Addison B. Leboutillier 

SEATTLE: Peter L. Balise, Jr.. Don Mil- 
lard Gammell, Robert L. Kettenring, 
William O. Laande, John M. Magida, 
Edwon M. Peters 

SOUTH TEXAS: Buford P. Ledbetter, Rob- 
ert J. Willison 

TAMPA BAY: William Barbarowicz, John 
J. Galleher, Lawrence “9 Gardenhire, 


¢ 

TORONTO: Thomas L. Dou las, Arthur 
G. Gladwin, William John Hayman, 
Kenneth A. Menzies, Harold L. Orme, 
George T. Sendro, Edward John Woot- 
ten, Arthur M. Yuile 

TULSA: Glenn H. Bryant, Hadwen A. 
Clayton, Frank S. Hamlin, William S. 
Kennedy, Robert E. Loebeck, Max T. 


TWIN CITY: John 4 gn. Ray- 
mond E. pepper, rd Marston, 
—— Stockman, Victor E. 

eman 


WAS GTON: John P. Boston, Albert 
W. Brandmaier, Herbert Goldsmith, 
Andrew PX Massey, John E. Roberts, 


Jr. 

WAYNE COUNTY: John R. McCauley, 
James W. Wanl 
TERN cent E. 


ACHUSETTS: Vin 
Barrett, Joseph E. Fox, Sidney Spun- 


wallmerce: Lloyd N. Combs, Edward 
R. Cordray, Jr., Rudolph A. Davis, 
Willia James. gl : Harry 
W. Rundgren, Walter J. Sincoskie, 
Charles R. , be ag C. Nathan Zim- 
merman 


UNAFFILIATED UNITED STATES: Thom- 


as E. Adams, James W. Beardsley, 
Gordon C. Fowler, Jr., Peter F. Leigh- 
Mossie 
TED FOREIGN: Victor H. 
af Guido Car'>-Stella, Johannes 
Janssen, Luiz. G. Malheiros Byron 
Gs. Owen, Dr. Ing. Manlio Pesante, 
Harold James Smith, ©.J.D.M. Ver- 
hagen 
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» NEW MEMBERS—— 


ASHTABULA: John W. Specht 

ATLANTA: Andrew Meulenberg 

BALTIMORE: William L. Lowe, Ervin R. 
Pritchett 

BIRMINGHAM: Neil A. Huffman, William 
E. Veenschoten* 


— Fo romney E. Chandler, Alton M. 
k, J. go ef Mg 
D. Pe, Soo Frea J 


wy btn ky Frank W Wine. or. 
cuneank ‘NEW YORK: William K. Tracy 
CHICAGO: Durward B. Badgley, William 
E. Boyle, Jr., Gordon S. Carlson, 
Thomas J. Johnston, Quay O. Saylor, 
Harry W. Vanse’ 
: Ernest G. Dunn, James A. 
Fussner, Carlton Rush 
DAYTON: Robert K. Farley, Charles V. 
Malesko 


DENVER: Robert S. Rodgers 

HOUSTON: George E. Simpson 

IDAHO FALLS: Lewis C. Meeks 

INDIANAPOLIS: George W. Bockstahler. 
Edward L. Burton, Robert G. Rickett, 
Leon C. Stewart 


LOS ANGELES: Richard - ‘weanning. 


Armand I F. Du Fresne, Joseph P. Gibbs. 
Edwin L. Hansberger, Jr., Kenneth E. 
Miller, Gail F. Stephenson 

MEMPHIS: Osmer O. Beebee 

MOJAVE DESERT: Omer F. Divers 

MONTREAL: Victor H. A. Mann 

NEW JERSEY: Richard D. Condon 

YORK: Yossef Harpaz, Merald Lue, 

Philip N. Meade, Robert F. Trump 

NORTHERN INDIANA: William L. Kelle- 
her, Barron D. Rogers 

OAK RIDGE: Bvron C. Behr,* paces D. 
Patterson, William W. Smit 

OGLETHORPE: James R. eer Jr. >. 
liam B. Blythe, Paul K. Helmly. : 
William H. Hughes, Jerrell B. 

ORANGE COUNTY: Richard Villalobos 

PADUCAH: Jean D. Pearson 

PHILADELPHIA: Donald S. Ironside,’ J. 
E. Tegethoff* 

PITTSBURGH: Robert T. Charters, Jr., 
— S. Fowkes, Lawrence E. Ruf- 

4 

RICHLAND: Kenneth J. Hahn,* Robert 
Merriman, Rudolph O. Spencer 

caer — aeticencriceeeeel David L. Max- 
we 


ROCHESTER: John R. Morrison 

ST. LOUIS: Clemens R. Maise, Fred A. 
Mayse, William A. Moor 

SAN DIEGO: Harry N. Norton 

SAN FERNANDO VALLEY: Jaromir V. 
Houska, Robert M. Merrill, Alan K. 
Miller, John P. Pittman, Jr. 

EATTLE: Russell J. Compton, William E. 

Frisbie, Howard E. Schubert, Lynn E. 
Watson 

SOUTH TEXAS: Pelayo F. Garcia 

TULSA: Kenneth W. Bailey, James W. 
King,* Earl D. Mecker, Erik Wiik 

TWIN CITY: Ralph A. Horton 

VANCOUVER: George A. McNeill 

WASHINGTON: John E. Haydon 

WAYNE COUNTY: Gerald N. Krawcke, 
James H. Milford, Donald O. North 
AFFILIATED UNITED STATES: Fred 
J. Andrews, James S. Atkinson, Vernon 
C. Cardwell, Ernest Clarke, H. I. Eard- 
rhe eo Robert L. Faley, George 
M. ridge, John L. Mozeil, Ralph 
Fe Mario az Polak, 
Searcy.* Allan A. Stodalka, Raiph H. 
Theophilus, Robert A. Thoits, Ronald 
Towell, Leroy Van Valkenburg* 

UNAFFILIATED FOREIGN: Hans Benke,* 
Tomas Mora 


*Signifies that a new member of ISA has been 
admitted as a Senior Member. 





It's That Time Again . . . 


Time to renew your 
ISA Membership for 1960 


Please return your renewal 
notice promptly. 
(WITH check!) 
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FR-300 SERIES 


PULSE RATE CONVERTERS 


Waugh FR-300 Series Pulse Rate Converters are being used in air- 
craft, missiles, ground support and instrumentation systems for 
flow, tachometer and frequency measurement applications. 


All models utilize transistors and magnetic circuitry exclusively, 
resulting in exceptionally high stability, low power consumption and 
compact size. Cumponents operate well below their rated capacity 
assuring complete reliability and longer life. 


Model FR-302 is a frequency-to-DC converter, producing DC voltages 
which are directly proportional to the frequency of the AC input 
signal. The FR-303 is a frequency-to-DC converter with zero suppres- 
sion, providing full scale output signals over narrow input frequency 
ranges. The 302 and 303 are particularly suited to airborne operation 
and will work in conjunction with 0-5 volt DC oscillators for tele- 
metering applications. Model FR-305 is a direct reading frequency 
indicator, combining an indicating meter with the circuitry of the 
FR-302 in a single instrument for visual readout applications. 


All models are available with modifications of input and output char- 
acteristics and frequency ranges. 


For Detailed Information Write for Bulletin 103 


Continuing its spectacular life- 
test, this Waugh FF Series Fluid 
Bearing Flow Sensor has operated 
at 35 GPM, without pause, for 
4,833 hours to date. Expectancy: 
Unlimited! 


WAUGH 
ENGINEERING 
COMPANY aug 





7842 BURNET AVENUE 
VAN NUYS, CALIFORNIA 
STate 2-1710 


Engineering Representatives in Principal Cities 
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Advertising-sales .. New south- 
east and mid-continent regional 
sales manager for OPW-Jordan is 
Robert J. Peters (photo). Peters is 
also responsible for advertising and 
sales promotion for OPW-Jordan. 





Robert J. Peters B. E. Gallagher 
OPW-Jordan Bailey Meter 
Engineer . . . Bailey Meter Com- 


pany’s new resident engineer in 
Indianapolis, a subdivision of the 
company’s Chicago district is B. E. 
Gallagher (photo) a graduate of 
Purdue. 


From NBS to AVCO.. . Bureau 
of Standards expert Evan G. Lap- 
ham joins AVCO Research and De- 
velopment Division, taking over 
direction of Reference Standards 
Labs concerned with electrical, 
radio frequency and physical meas- 
urements. 


New man at Rheem .. . David 
F. Brower leaves General Atomic 
Div., General Dynamics, to join 
Rheem’s new _ subsidiary, Rheem 
Semiconductor, as assistant manager 
of the engineering department. At 
General Atomics, Brower worked on 
advanced research in the controlled 
thermonuclear research program. 


Upgraded . . . AIEE upgraded its 
Instrument Committee to the status 
of a full division. Getting the plum 
of chairman of the new Instrumen- 
tation Division is Dr. Robert C. 
Langford, Weston’s chief engineer 
for R&D. 


Worldwide . . . Robert L. Yeager 
takes over a new post with Elec- 
tronic Associates, Inc., that covers 
a sizable chunk of the globe. In the 
new post of General Sales Manager 
—Standard Products, Yeager will 
supervise sales of EIA’s computers, 
data processing equipment and 
standard instruments in the US., 
Canada and Europe. EIA rates 
Yeager tops, claims his sales record 
has “contributed materially” to the 
firm’s spectacular growth since ’56. 
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> INDUSTRY PERSONALITIES 


Tulsa chief .. . Bobby G. Stoops 
has been appointed chief products 
engineer for Rockwell’s Instrument 
Division in Tulsa, Oklahoma. 


These men make Talos . . . Ben- 
dix made several promotions in- 
volving the Talos missile program. 
Among them: George W. Weiler, 
promoted to chief electronic engi- 
neer, will be responsible for design 
of all Talos missile electronics sys- 
tems; Lathan E. Baker, to chief in- 
spector, responsible for early missile 
tests and all inspection departments; 
Bert F. Prentiss, assistant chief in- 
spector. 


Elevated .. . John Jipp (photo), 
Ampex Instrumentation Division 
manager since 1957, has become a 
vice-president of the corporation. 





John Jipp Ray R. West 


Ampex Minneapol is-Honeywel! 
Consolidated Minneapolis- 


Honeywell has formed a new Indus- 
trial Controls Division, consolidating 
the company’s control devices and 
machine controls departments. Ray 
R. West (photo), who formerly 
headed the control devices section, 
has been named manager of the new 
division, headquartered in Minne- 
apolis. 





Advanced to senior . . . Michael 
Czuha, Jr., has been promoted to 
senior research chemist in the Cen- 
tral Research Division, Consolidated 
Electrodynamics. 


Three for M-H . . . Three posts 
in Minneapolis-Honeywell’s new In- 
dustrial Products Group have been 
assigned. Frank M. Rea and John 
H. Hagen, both long identified with 
M-H’s Brown Instruments Division 
—Rea as manufacturing operations 
manager and Hagen as industrial 
relations director—will assume sim- 
ilar duties on an expanded basis and 
in an advisory capacity. The third 
appointment for the new Group— 
William B. Shellenberger, who will 
serve as assistant to Hagen. 





Exec . . . SAMA has appointed 
Horace M. Byrnes as new executive 
secretary of the Recorder-Controller 
Section. Byrnes’ chief assignments 
will be to continue good consumer 
relations and coordinate the instru- 
ment and control industry’s stand- 
ards program. Formerly assistant 
executive vice-president of the Dairy 
Industries Supply Association in 
D. C., Byrnes has served in num- 
erous management consulting posi- 
tions in finance, education, admin- 
istration, executive development and 
sales. 


An ace for GPL .. . Col. Bernt 
Balchen, USAF (Ret.), internation- 
ally known aviation pioneer and 
holder of the Congressional Medal, 
has joined General Precision Labs’ 
planning and requirements staff. 


Long range .. .William F. John- 
son, named assistant director of the 
Electro Mechanical Instrument Di- 
vision, Consolidated Electrodynam- 
ics, will oversee engineering and ad- 
ministrative functions and _long- 
range divisional planning in his new 
post. 


Head man... Dr. Joseph Kukel 
takes over as chief engineer, instru- 
ments and systems, for Daystrom- 
Pacific. He was previously chief 
engineer for advance development. 
In the new post he’ll head up all 
engineering activity, except poten- 
tiometer operations. 


Councillor . . . General Electric’s 
manager of research operation, 
Thomas M. Linville (photo), has 
been named a three-year member of 
the National Research Council. He 
will represent AIEE in the Council’s 
Division of Engineering and Indus- 
trial Research. 





Orville E. Orbom 
Epsco-Worcester 


Thomas M. Linville 
General Electric 


The medic . . . Epsco moves into 
the highly specialized field of med- 
ical electronics diagnosis. Epsco’s 
Worcester Division already has in 
production advanced models of elec- 
trocardiographs and electro-enceph- 
alographs. Orville E. Orbom (pho- 
to) will head up operations of the 
new division, which also manufac- 
tures industrial instrumentation 
equipment. 
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LEAKAGE? ss Oe ft 
vith DeZURIK CONTROL VALVES 


This resilient-faced plug shuts 













dead-tight on gases, liquids, 


slurries every time! 


Resilient seating is standard on a DeZurik Valve — not an added expense “extra”. 
Actually this resilient seating costs LESS than metal to metal seating; lapping is not nec- 
essary. Plug life —even on slurries — is almost unlimited. The facing is solidly bonded to 
a metal core; there is no continual flexing. 


CAPACITY ? 





vith DeZURIK CONTROL VALVES 


Straight-thru flow SES and liberal 





port area reduce fF“ turbulence and 
erosion, permit higher capacity - size 
for size - than ordinary control valves! 


Again, there’s a saving in cost! A DeZurik Control Valve a size or two smaller and 
at a lower price, will often handle the same service handled by a higher priced, larger size 
ordinary control valve. And it will handle the service with less turbulence . . . less erosion . . . 
and a resultant longer valve life! 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 
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Find out more about the unusual advantages of 
DeZurik Control Valves. Ask the DeZurik repre 
sentative in your area, or write for Bulletin 150. 
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Philadelphia Water Commissioner 
Samuel S. Baxter (left) and Plant 
Superintendent John Dillener inspect 
one of the consoles that are a part 
of a $500,000 instrumentation system 
application engineered by Minne- 
apolis-Honeywell's Brown Instruments 
division for Philadelphia's new $25- 
million Torresdale filtration plant, 
one of the world's largest automati- 
cally controlled water treatment fa- 
cilities. The system includes 48 in- 
strumented consoles that automati- 
cally program the cleaning of 94 
rapid sand filters. 


Pushbutton Water Treatment for Two U. S. Cities 


Two of the world’s largest auto- 
matic water treatment facilities — 
one now under operation in Phil- 
adelphia and one being constructed 
in Chicago — use millions of dollars 
worth of instrumentation. 

Minneapolis-Honeywell _ engi- 
neered the $500,000 instrumentation 
system that is the nerve center of 
Philadelphia’s new $25-million Tor- 
resdale filtration plant, where 48 
instrumented consoles automatically 
program the cleaning of 94 rapid 
sand filters. The system, operating 
hundreds of valves and drains, per- 
mits surface and backwashing of a 


filter unit in 30 minutes by a sin- 
gle operation, in contrast to the three 
to six days it took a 15 to 20 man 
crew to clean slow sand filters 7. 
the old plant. 

Hundreds of pneumatic and elec- 
tronic devices are interlocked in an 
intricate network to provide push- 
button operation in treating a nor- 
mal daily flow of 282 million gal- 
lons and a maximum of 423 million 
gallons of water. 

Another “world’s largest” is Chi- 
cago’s $100-million Central District 
Filtration Plant, currently under 
construction. The Department of 


Public Works estimates that be- 
tween two and three million dollars 
worth of up-to-date instrumentation 
and controls will be used in the 
plant. 

Heart of the entire plant will be 
a 60-foot long control panel, con- 
taining upwards of 200 recording 
devices, which will graphically dis- 
play the plant layout. 

Plans call for the use of a closed 
circuit television system to provide 
a view in the main control room of 
the actual water conditions at sev- 
eral of the remote strategic plant 
locations. 





System “Reads” Computer Output Tapes 


Watch for marketing of a new 
high-speed recording system that 
“reads” the magnetic tapes from 
electronic computers and instantly 
puts high-quality characters on mi- 
crofilm. 

Developed by Eastman Kodak’s 
Apparatus & Optical Division, it is 
expected that the recording system 
will soon be added to Kodak’s Re- 
cordak line of microfilming prod- 
ucts. 

Called “Dacom” for Datascope 
Computer Output Microfilmer, the 
system is designed to cope with the 
tremendously high output of elec- 
tronic computer data, an output so 
high that it is frequently put on 
magnetic tape for storage until it 
can be decoded. 

The Kodak system “reads” mag- 
netic tape and displays the corre- 
sponding letters or numbers on the 
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face of a cathode ray tube. A spe- 
cial camera continuously photo- 
graphs the face of the “TV-like” 
tube to put a complete page on mi- 
crofilm. 

Dacom has a speed of 16,500 char- 
acters per second. As many as 66 
lines of 130 characters can appear 
as a page, and these are micro- 
filmed at more than two frames per 
second. The system can record 6,900 
lines or more per minute. A roll of 
1,000 feet of 16mm film will contain 
the decoded information from more 
than 35 reels of 2,400-foot magnetic 


tape. With the new system, a vast . 


amount of information can be re- 
corded, ready for storage, viewing, 
or reproduction. 

Dacom is expected to have varied 
applications in high-speed computer 
readout and other data processing 
fields. CIRCLE NO. 501 ON PAGE 93. 


Stamp Out Cash! 


Electronic computer technology 
and a universal credit card system 
may eliminate business transactions 
by cash or check in the future. Stan- 
ley M. Humphrey of Booz, Allen & 
Hamilton, Detroit, told a recent 
Bendix G-15 Users Exchange Con- 
ference that computer technology 
will make it possible to handle au- 
tomatically transactions at shopping 
centers, utilities, hotels and public 
transportation offices, merely by 
the customer’s insertion of a uni- 
versal credit card. Even income tax- 
es would fall into the electronic do- 
it-all hopper. 

Both billing and paying would be 
accomplished automatically, with 
itemized statements keeping the in- 
dividual abreast of his financial 
transactions. 


Down with cash! 


ISA Journal 
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MORE EFFICIENT OPERATION 
of a natural gas liquids cracking 
furnace is expected through use of 
an Autonetics Recomp digital com- 
puter now being installed at a Phil- 
lips Chemical Co. plant in Sweeny, 
Texas. The open loop operating 
guide system is expected to evolve 
into closed loop control. 

The Recomp is connected to the 
30-channel data scanner which con- 
verts analog signals received from 
sampling points in the cracking 
process to digital pulses. 

CIRCLE NO. 502 ON PAGE 93 


A FULLY TRANSISTORIZED digi- 
tal computer has been purchased by 
Public Service Electric and Gas 
Company of New Jersey from Leeds 
& Northrup. Believed to be the first 
used on a combined gas-and-coal 
fired installation, the computer is a 
joint development of L&N and Phil- 
co. The LN 3000 will be installed 
next summer at Bergen Generating 
Station where it will serve two 
identical boiler turbine units. L&N 
states the computer has wide appli- 
cations in the chemical, petrochem- 
ical, primary metal, metalworking 
and ceramics industries, as well as 
in the electric utility industry. Sim- 
ilar systems will cost about $250,000. 
CIRCLE NO. 503 ON PAGE 93 


GAS TRANSMISSION COMPANIES 
are using electronic computers to 
design pipeline systems within min- 
utes and predict natural gas con- 
sumption one day before it reaches 
the customer. Texas Gas Transmis- 
sion and Transcontinental Gas Pipe 
Line are using Bendix G-15 digital 
computers for this job. 

Transco engineers, using statistics 
developed from several computing 
programs, computed a pipe line de- 
sign for its system from Pennsy]l- 
vania to Louisiana in 27 minutes — 
a job which normally would have 
taken 3 days to complete. 


CIRCLE NO. 504 ON PAGE 93 


NEW LEASING SYSTEM for elec- 
tronic data-processing systems an- 
nounced by the Datamatic Division 
of Minneapolis-Honeywell is a de- 
parture from the industry’s estab- 
lished 8-hours-daily rental pricing 
methods, in that it allows use of a 
Honeywell 800 system for 176 hours 
a month on any time schedule re- 
quired to fill the customer’s needs. 


CIRCLE NO. 505 ON PAGE 93 


THE ELEVENTH EDITION of the 
unique directory, “Industrial Re- 
search Laboratories in the United 
States,” is now being compiled and 
will be published in mid-1960. It is 
expected to contain descriptions of 
approximately 6,000 scientific and 
technological laboratories, many of 
them established since publication 
of the previous edition in 1956. 


CIRCLE NO. 506 ON PAGE 93 
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new Bourns absolute 
pressure transducer 


Miniature potentiometer transducer / 
35G vibration, 20-2000 cps/ 
High accuracy /5-ounce weight 


n tube instrument for telemetering and 
och go yur pneumatic, and hydraulic systems. 
Absolute, gage, or differential prpeauin Ces - 
available with static error band of +0.9%. Exce en 
noise-free low error performance in high vibration 
and acceleration environments. 


Model 725 
Pressure ranges up to 0-5000 psia 














Static error band* +0.9% 
Dynamic error band +1.8% 
(includes +35G to 2000 cps) 
Discontinuities (noise) None 








1-%°Dx %’ 
sIncludes friction, hysteresis, linearity, resolution, repeatability 
Write for complete technical data 


Size (exclusive of fittings) 


BOURNS, Inc. 


P.O. Box 2112 J, Riverside, Calif. 
Field Engineering Offices: 
L. 1, New York, and Dallas, Texas 











Pioneers in potentiometer transducers for position, pressure and acceleration. 
Exclusive manufacturers of Trimpot®, Trimit® 
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WSlimmer, flatter, push-button fast 
... LIBRASCOPE’s newest, most ad- 
vanced plotter is the result of per- 
sonally-conducted field research by 
LisprascoPe engineers. Compact 
design permits rack mounting in 
groups, saves desk space. Many new 
conveniences have been added to 
answer your needs: ® Push button 
control @ Flat vacuum platen @ 
Multiple symbol printing head & 
Splatter-proof pen system @ Inter- 
changeable modules. 


engineered for ease of operation...new 


RY BLISTER = 


point plotting or continuous trace 





OPERATING INFORMATION 


Power: 115-volt, 60 cycle— 180 watts. 

Input: X and Y inputs isolated from each other and 
from ground. 

input Resistance: 2 megohms nominal on most scales. 
1 megohm per volt on .5 millivolts per inch to .1 
volts per inch scales. 

input Sensitivity: .5 millivolts per inch to 50 volts per 
inch with calibrated push button scales at .5, .1, 5, 
10 and 50 millivolts per inch and .1, .5, 1, 5 and 10 
volts per inch. Vernier controls permit continuous 
sensitivity adjustment between fixed scales, permit- 
ting full scale plotting for any sensitivity. 

Accuracy: Static .1%, dynamic .2% at 10” per second. 

Plotter Calibration Accuracy: .05% on all scales. 

Slewing Speed: 20” per second. 

For full details—dimensions, applications, list of acces- 

sory equipment, call our Sales Engineering Dept. or 

send for illustrated brochure on Model 210, XY Plotter. 


u 9-26 
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100 East Tujunga Avenue * Burbank, California 
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Ford Gives Case 
$1-Million Grant 


Cese Institute of Technology has 
received a grant of $1-million from 
the Ford Foundation to create 
unique educational centers in Engi- 
neering Design and Systems Re- 
search. The centers will be based on 
the inter-disciplinary approach to 
engineering and science education. 
Dr. John A. Hrones, Case’s Vice- 
President for Academic Affairs, in 
accepting the grant, called the cen- 
ters “pioneering ventures.” 

Said Hrones, “The greatest empha- 
sis in engineering education should 
be placed upon the close relation- 
ships and inter-disciplinary charac- 
ter of modern engineering and sci- 
ence. This emphasis must extend the 
ability of the engineer to solve prob- 
lems which have mechanical, elec- 
trical, chemical and metallurgical 
elements. Both the center and the 
lab will be based outside our exist- 
ing departments, yet will bring to- 
gether men from many of our sci- 
entific and engineering departments 
for an inter-disciplinary approach to 
major and highly complex prob- 
lems.” 

Dr. Hrones pointed out that the 
grant will considerably enlarge 
Case’s facilities for graduate train- 
ing and allow further emphasis to 
meet the demand for training young 
engineering teachers through the 
Doctorate Program. Funds from the 
grant will also bring to Case a sub- 
stantial number of new faculty mem- 
bers, and a major share will be 
devoted to fellowships for graduate 
study. The grant also provides for 
specially designed labs and working 
facilities for the two centers. 


Eckman Heads Systems Research 


The Systems Research Center, un- 
der the direction of Dr. Donald P. 
Eckman, Professor of Instrumenta- 
tion Engineering, will draw on the 
talents of the entire faculty to set 
up the first academically-based cen- 
ter in the new field of systems engi- 
neering. 

Dr. Eckman points out that a sys- 
tems engineer must combine many 
separate disciplines of engineering 
and science in order to study a sys- 
tem as a single unit. The goal of a 
systems analyst is to determine how 
a system may be improved to do the 
best possible job. 

The kind of systems under study 
range from a complex automatic 
computer controlling a large indus- 
trial plant to a single budgeting 
method; or from a large scale com- 
munication problem to a _ simple 
process control. 

All such systems involve com- 
munication and automatic control, 
and require economic analysis in or- 
der to determine how well the sys- 
tem performs. Many systems under 
study include important aspects of 




















VARIAN 
Potentiometer 
RECORDERS 
Used by the thousands 


because... 





2. PERFORMANCE AT 


OW COS 


As little as $365 for a sensitive, 
rugged potentiometer recorder. 
Varian Recorders are accurate 
to 1% and rugged enough to do 
round-the-clock production- 
line checkout or round-the-cal- 
endar monitoring of long-term 
laboratory experiments. 


Full-scale balancing time 1 or 23g sec- 
onds; weight 15 pounds; ranges from 
0-9 millivolts to 0-100 volts; wide 
choice of speeds, accessories and 
charts. Full specifications and des- 
cription of models available by writ- 
ing the Instrument Division. 


VARIAN 


PALS ALTO 24, CALIFORNIA 
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sonable 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 








pressure or differential pressure. 
SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


PATERSON,N.J 


463 GETTY AVE 
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118 Hayward Ave. 


PROJECT 
ENGINEERS 


to fill newly created positions in 
our Development Engineering and 


| Production Engineering Depart- 
| ments. 


Supervisory openings for develop- 
ment engineers and tool engi- 
neers. Experience in subminiature 
devices desirable. ME, EE, or Chem 
E. degrees. 


These are outstanding opportuni- 
ties in one of the fastest growing 
companies in the electronic indus- 


try. 
BOURNS manufactures sub-mini- 


ature and micro-miniature variable 
resistors and potentiometers. 


BOURNS, INC. 


Contact Richard E. Caddock, Chief Engineer 
Ames, lowa 
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human physiological and psycholog- 
ical behavior, as well. 

Tne Systems Research Center will 
make it possible for students in engi- 
neering and science to work toward 
Master of Science and Ph.D. degrees. 
Many research projects in systems 
are planned, as well as a program of 
seminars and a number of confer- 
ferences to encourage the study of 
the technical problems of systems. 


Staff and ideas Most Important 

“The staff and their ideas are the 
most important ingredients in this 
experiment in graduate engineering 
education,” Dr. Eckman states. 

“The main aspect of a system is 
that it is inter-disciplinary in char- 
acter. The systems engineer and re- 
search worker must have a funda- 
mental preparation in a wide variety 
of fields without necessarily being 
an expert in any one except the 
theory and practice of systems. 
Therefore the Systems Research 
Center at Case will exert a major 
effort in education of engineers and 
scientists in the problems of systems: 
system theory, communication, con- 
trol, operation, design.” 

Facilities of the Center will in- 
clude a large analog-digital compu- 
ter which is available for systems 
study where important facilities of 
communication and control are pres- 
ent. 

Engineering Design Lab 

The Engineering Design Labora- 
tory will be headed by Dr. James B. 
Reswick, Professor of Mechanical 
Engineering. 

Strictly a “‘no-textbook” operation, 
the Lab will specialize in authentic 
design problems, to show graduate 
and undergraduate students how 
many fields of engineering and sci- 
ence must be brought together in 
the design of a modern product. 

Among the projects being consid- 
ered is the design of an ionic accel- 
erator engine, now widely discussed 
as the mechanism that will propel 
the inter-planetary rocket of the fu- 
ture. Others include computer con- 
trolled machine tools, electronically 
controlled devices to extend the fac- 
ulties of handicapped persons, and 
instruments that operate under un- 
usual conditions such as at high tem- 
peratures, or in highly radioactive 
environments. 

Consequently, the Engineering De- 
sign Lab, like the Systems Research 
Center with which it will work in 
close contact, cuts across many of 
the existing boundaries between the 
special fields in engineering and sci- 
ence. Initial staff and advanced de- 
gree students will be drawn from a 
number of departments including 
Civil, Electrical, Mechanical, Chemi- 
cal Engineering and Engineering Ad- 
ministration and from the science 
departments. 

Case is one of 10 major institu- 
tions receiving grants from the Ford 
Foundation in a new program of 
support for engineering education. 








Tal 


THE ENGINEER'S 








ANNUNCIATOR 


OR 


BULL’S-EYE 


SIDE BY SIDE OR STACKED, 
DE-LINE modular design retains 
Original custom appearance as 
system grows. 


SAME PLUG-IN operates from 
normally open OR normally closed 
trouble contacts. 


OH 
AUXILIARY CONTACTS n.0.-N.c. 


standard with most plug-ins. 


SEQUENCE OPTION 
qatter installation by 
meansof independent 
slide switch at each 


point. 

DE-LINE plug-ins are 
self-policing. Systems 
are rugged and 
dependable. 


THERE] INSTRUMENT CORP. 


Dept B, 1811 W. Irving Park R¢., Chicago 13, Ill. 
GRaceland 7-7850 








REPKCSENTATIVES IN ALL PRINCIPAL CITIES 
COMPLETE MONITORING SYSTEMS FOR INDUSTRY, 
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Miniature 10-Turn Pot 
Low-cost 10-turn potentiome- 
ter in %4” case only 1%4” long 
has rear-mounted terminals and 
provides 25% improvement in 
packaging densify. Available in 
resistance ranges from IK to 
250K. Provides 214-watt power 
rating, operates from —65 to 
100°C, withstands shock of 
20 g’s, 11 milliseconds. Exceeds 
MIL-E-5272A Proc. II for vibra- 
tion, 5 g’s to 2000 cps; meets 
MIL-STD 202 Method 102 for 
temp cycling. Daystrom-Pacific. 


CIRCLE NO. 301 


Solid-State Telemetering 

Operational, all solid - state 
subcarrier discriminator for use 
in Minuteman program brings 
new standards of performance 
and design to telemetering field. 
First of a complete line of units, 
it has phase-locks circuits fo 
optimum performance and co- 
herent detection. Continuously 
adjustable output voltage con- 
trol and dynamic input range of 
10 mv to 10 volts. Output +10 
volts max. at 500 ma, contin- 
uously adjustable. Data-Control. 
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Hi-Volume Air Sampler 
Portable air monitoring de- 
vice for indoor or outdoor de 
tection and measurement of air- 
borne particulate matter ac- 
curately samples for matter as 
small as one-hundredth of a 
micron in diameter. For such 
applications as detection of 
radioactive particles, smoke and 
smog, for atmospheric studies 
by weather services, for detec- 
tion of mine hazards and factory 
health hazards, rocket and mis- 
sile fuel development. Staplex. 
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Instrument Duster 
Non-woven, scratch-free fab 
ric picks up and holds dust from 
even the most detailed precision 
instruments, electronic equip- 
ment, cabinets, etc.; useful as a 
porous, protective cover over ob- 
jects which require ventilation 
while stored or masked for pro- 
tection. Thousands of dust- 
collecting pockets bound togeth- 
er with synthetic, odorless, uni- 
fying resin. Not oily or sticky, 
has no silicones or corrosive 
chemicals. 3M, St. Paul, Minn. 


CIRCLE NO. 304 


High-Pressure Valves 
High-pressure pilot -operated 
solenoid valves come in two- 
way normally-closed construc- 
tion and wide range of voltages 
and frequencies with many elec- 
trical options. Orifice size is 44” 
diameter with 4” NPTF ports. 
Operating pressure differentials 
are 5 to 1250 psi on a-c voltage, 
5 to 1000 psi on d-c, with higher 
ratings available. For use with 
air, oil, water and other com- 
mon media. Skinner Electric 
Valve Div., New Britain, Conn 
CIRCLE NO. 305 


Temperature Monitor 
Simultaneous Temperature 
Alarm Readout (S-T-A-R) sim- 
ultaneously monitors up to 100 
temperature points — depending 
on number of 10-unit panels it 
contains—and sounds alarm 
when any point reaches temp- 
erature indicated on its control 
dial. Constant contact elimi- 
nates time lag. Alarm can be 
turned off while visual signal 
remains on as long as tempera- 
ture is off-normal. Unit con- 
tinues to sense other 99 points 
during reset. Fischer & Porter. 
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Digitizer 
Micrometer shaft digitizing 
system converts position of 
micrometer lead screw shafts to 
digital code for punching on 
paper tape. Can be attached to 
any one of a number of measur- 
ing machines for general lab 
use. Fully expanded, it will re- 
cord 3 channels of shaft-position 
data and one channel of para- 
meters. Shaft-position encoder 
gives angular information on 
position of shaft to within 
+0.36° based on 1,000 counts 
per 360° rotation. Datex. 
CIRCLE NO. 307 


Hot-Box Detector 
Infrared hot-box detection 
system for spotting overheated 
freight-car journals features a 
linear transistorized a-m_ voice- 
frequency carrier system coupled 
with an automatic alarm, which 
ties into railroad signal system. 
Block signals can be aqutomatic- 
ally preset to stop train. Carrier 
system, operating on any of 9 
frequencies between 2125 and 
3525 cps, transmits signals from 
remote location to a_ central 
office. Servo Corp. of America. 


CIRCLE NO. 308 








ISA Journal 

















\> HEADACHES DUE TO 
/} PRESSURE GAUGE 
















A Campbell Micro-Bean 
cures a headache ten times 
as fast as aspirin provided 
the headache is caused 

by a pressure gauge with 

a bad case of the jitters. 
Rapidly becoming the stand- 
ard pulsation dampener 

in many industries all over 
the world. 


Write for Literature - 
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POSSIBLE ONLY 
with a 


SIGMAMOTOR 
PUMP 





MOVE CORROSIVE LIQUIDS 


Material being pumped never comes in contact 
with pump mechanism. Wave-like motion of steel 
fingers forces material through Tygon tubing. 
By changing size of tubing, capacity can be 
increased or decreased. Pump housing opens for 
removal and insertion of tubing. 





DIFFERENT LIQUIDS 

SIMULTANEOUSLY 

Some models will accommodate up to four tubes 
so that four different liquids can be passed 
through the pump at one time without danger 
of contamination. 





FEED AND MIX 


One or more tubes can be feeding material 
to a mix while a larger tube is recirculati 
the liquid to produce agitation and thor: 
mixing. Viscous materials can be pumped 
without danger of i i 





Pryeny 


) 9 oF 
Remove tube and pump is clean. 





meter avpitives 


One or more additives can be pumped to a solu- 
tion in the exact amount desired by selecting the 
correct size of tubing and regulating pump ‘ 
Various controls can be incorporated to close 
valves ahead of pump. 


bd Capacities from 0.5 cc. per min. to 4.5 G.P.M. 
AK) write tor complete information on sizes and capacities. 
SIGMAMOTOR, ° INC. 


39 N. Main Street e Middleport, N. Y. 
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Quality Control on 
the production line or in the LAB 





— 


Ample working space allows unham- 
pered operation. Wide field-of-view 
simplifies search for small parts. Pre- 
cision-ground KERN Prisms and 
render strikingly brilliant im- 
age of highest resolving power and 
contrast — upright and correct left to 
right. And RN’s “Stereoscopic” 
viewing eliminates all eyestrain. 


Se Ne 









w/bvilt-in light 


Usable indoors (AC) or 
outdoors (dry cells). Ex- 
tremely compact (534 x 2 
x 1”), lightweight (10 
oz.). Baseplates for count- 
ing, for micro-slides...an< 
with 0.001” reticle. 


YOUR CHOICE OF: 
_ © Stands and Lightsystems 


* Lens pairs or turrets and eye- 
pieces (built-in reticles on re- 
uest) for magnifications from 

3 to 100x! 
KERN Swiss PL-3 w/manual in- 
lens- 





OMAG 25 (10-25) $26.95 - terocular control, one 

OMAG 35 (18-35x)__._._. $29.95 pe ate ir, vertical eyepieces, stand 

OMAG $0 (26-505) $09.95 CN $199.00 
: * KERN Swiss PL-4 w/ driven 


Write for 








PRECISION-BUILT interocular control, one lens- 
in Switzerland brochure 1SO-11 pair, inclined eyepieces, 
stand WN ........ $269.00 
KERN Swiss 
Optical Flats 






Precision ground, plane glass 
ie for testing flatness of 

ighly polished surfaces. Ac- 
curacy: 0.000005” 





25mm dic. 12mm hi. . $25.00 a 
30mm dia. 12mm ht. $27.00 = (ik 
45mm dic. 12mm hit. $35.00 eee 
60mm dia. 15mm ht. ........... d - Write for free broch: 4 
100mm dic. 18mm ht. ..........- 7620 Ghee ee 
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NEW MINIATURE 
PRESSURE 
TRANSDUCER 


BY COLVIN 


= Only one inch square 
— one inch long 


# Withstands high 
vibration 

35 & to 5000 CPS 
0-3 to 0-400 psi 
400 to 10,000 ohms 


AVAILABLE IMMEDIATELY 


COLVIN 


LABORATORIES, !INC. 
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> new products 





Angular Accelerometer 
Angular force-balance ac- 
celerometer for missile and 
aircraft flight dynamics can 
monitor pitch, yaw and roll 
accelerations giving infor- 
mation that in some cases 
eliminates the requirement 
for more expensive gyro de- 
vices. These instruments 
also have been used for various commercial/industrial applica- 
tions and in ground support equipment. Output signal can 
be used to perform a number of control tasks in addition to 
functions of instrumentation. Donner Scientific, Concord, Calif. 
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Twin-Dial Assembly 

High precision twin-dial as- 
sembly for use as a two-speed 
indicating device or as a speed 
reducer has over-all transmission 
accuracy characteristics of bet- 
ter than 9 minutes; dials can be 
read to an accuracy of 15 min- 
utes or less. Standard assemblies 
have the coarse dial marked in 
10 degree intervals and the vernier dial calibrated to tenths of 
a degree. Maximum backlash is less than 0.0025” per mesh. 
Reeves Instrument, Garden City, N. Y. 
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Non-Overload Linear Amplifier 
Non-overload linear amplifier built to ORNL Spec. Q-1593-8 is 


a new wide-band amplifier with excellent characteristics of high 


fl 


resolution and gain as well as fast overload recovery. Designed 
for scintillation spectrometry and proportional counting appli- 
cations, the unit has a recovery time of less than 7 microseconds 
for overload up to 200 times; better than 20 microseconds with 
1000 times overload. Victoreen, Cleveland. 
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Miniature Accelerometer 

Precision miniature accelerometer 
for measurement of linear accelera- 
tion in missiles and aircraft is only 
15/16 inch in diameter and 7/8 inch 
long. Capable of withstanding 100g 
shock and 20g vibration over 50-2000 
cps. Will measure accelerations from 
+1/4 to +50g with an accuracy 
(including linearity, hystersis and 
repeatability under light vibration 
conditions) of 0.5% of full scale to half scale. Undamped 
natural frequency range is from 10 to 175 cps. Fairchild Con- 
trols, Hicksville, L. L, N. Y. 
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New Temperature Probes 

Irhree new probe types with in- 
tegral pipe threads for easy assembly 
into equipment; two types designed 
with minimum protection for the 
temperature sensitive winding in 
order to provide shortest time con- 
stant, about 100 milliseconds in 
liquids. Can be used in fluids, gases 
or potting compounds not injurious to phenolics. Third type is 
constructed to operate in corrosive fluids at pressures up te 150 
psi. Time constant is two seconds. Arthur C. Ruge, Hudson, 
New Hampshire. 
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fi e e » ¥* t 
B -RESPO E RECORDER 
for densitometry in paper 





































































































LEISS 


Single and Double 





Recording function electrically 
adjustable from linear to 
logarithmic and trans - 
logarithmic 


MIRROR - MONOCHROMATORS 





Sensitivity 
adjustable from 
10 to 200 millivolts 


with exchangeable prisms for the 
visible, ultraviolet, infrared from 
200 millimicrons to 20 microns 





Designed ific te be wsed with scanning densitometers for correctly- 
camaaiie a = relation of agent petterns on filter —_ 
J 





Write for Bulletin +980 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


CIRCLE NO. 108 ON PAGE 93 


Alse: Densitometers pH Meters Colorimeters Flworescence 
Meters _ Electronic Photometers 
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can help cut your gauge maintenance costs 


Been taking gauges pretty much for granted? As to the price you pay, 
accuracy you buy, performance you get . . . gauges you use and their 
maintenance costs? Maybe it’s time for a closer look at the United 
States Gauge line and how it can streamline buying. USG features the 
most comprehensive line of indicating dial pressure gauges you can 
draw on... in range of case styles, materials and sizes, in pressure 
ranges and in price . . . up to the finest gauges money can buy. The 
completeness of the USG line can help you avoid over-buying, under- 
buying, help you get exactly the gauge per’ormance you pay for... 
from one source! As shown at right, exclusive USG design features even 
help cut maintenance costs. Check your USG distributor for your next 
gauge requirement. See the Yellow Pages, or write for catalogs and 
name of your nearest USG distributor, today. 


‘Ey UNITED STATES GAUGE (== 






Division of American Machine and Metals, Inc., Sellersville, Pa. CS 
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NOTE that with a USG Supergauge®, com- 
plete recalibrations can be made faster 
than with any other process gauge. For 
example: “zero shift” adjustments are 
made from the front with gauge in operat- 
ing position, and without removing pointer 
from the shaft. 


rae) 





ao ae 
SB Pe stn it seer | 
NOTE that with USG Mono-Unit design, 
internals are in one assembly which lifts 
out intact. Legend on dial gives full infor- 
mation for instant identification of model 
number and materials in components. 
More maintenance minutes saved! 






NOTE that with USG Arc-Loc® movement, 
corrections for “scale shape” (linearity) 
errors and “range” adjustments are both 
made from the rear; no need to remove 
pointer and dial. USG’s unique locking 
method eliminates creep during locking, 
saves more time! USG Supergauges meet 
A.S.A. standards for Grade AA Test 
Gauges, including accuracy to 42 of 1%. 
Write for Catalog 1819. 


SAVINGS IN USG A-LINE, TOO! 
Premium gauge construction at savings up 
to 40% of premium prices! Major econ- 
omies in pressure measurement where 
you may now be buying more gauge than 
you need! Meets A.S.A. Grade A stand- 
ards, including accuracy of 1%. Wide 
choice of options. Has Supergauge Mono- 
Unit design —cuts recalibration tim 
Write for Catalog 305. ‘ 
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products 


services 
<> STO 


Reticles for Optical, Photoelectric Instruments + Precise Photog- 
raphy « Precision Patterns on Glass & Metal « Electroforming and 
Electroetching + Circular, Linear, Cylindrical, Spherical Dividing 


coe, PHOTOELECTRIC DEVICES 


Shaft Position Encoder + Pulse Generators » Readout Devices for 
Angular and Linear Position 


Optical Coincidence Reading Systems + Collimators + Special 
Optical Instruments 


=> SURVEYING INSTRUMENTS 


Transits + Theodolites + Levels - Alidades « Rods + Plane Tables 
+ Field Equipment 


SERIE 


Current Meters * Water Level Recorders - Hook Gages 


Re en o> METEOROLOGICAL INSTRUMENTS 


Wind Direction and Velocity - Pilot Balloon Theodolites 


a “ae > 


a TESTING INSTRUMENTS 
Susatiied, Stiffness, Porosity, Sizing Testers for Paper and 
Textiles 


cirait 








Sete of Mass, Length and Volume - Balances 


Check and mail for literature desired 4526 FULTON ST. ; 
W.& L.E.GURLEY / TROY, NEW YORK 
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PACE 


Magnetic Reluctance 
PRESSURE 


TRANSDUCER 
MODEL P3D 






RANGES AS LOW AS =+1/10 PSID 
MAXIMUM LINE PRESSURE 5000 PSI 


* MAXIMUM OVERPRESSURE: 200 psid or 
200% range. 

* EXTREMELY CORROSION RESISTANT. 

* INSENSITIVE TO SHOCK AND VIBRATION— 
not oil filled. 

* ACCEPTS CORROSIVE FLUIDS BOTH SIDES— 
all stainless exposure. 

Write for your copy of new brochure describing 

complete line of PACE Transducers. 





ad \ O93 — 
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Thermo-Drive Actuator 

Vapor-powered Thermo-Drive actuator for 
electronic control systems retains original ther- 
mal-release principle that positions final con- 
trol elements without compressed air, motors, 
relays, amplifiers, etc. Design refinements per- 
mit stroke and zero adjustments and provide full 
operating thrust with lower internal pressures. 
More efficient vapor-producing liquid has a 
high boiling temperature at a pressure less than 
40 psi. Develops 300 Ibs of thrust and has 
adjustable stroke span of 0.5 to 1.5 inches. 
Response speed is 0.1 of an inch per second. 
Only two moving parts. Swartwout, Cleveland, Ohio. 
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Tone Signalling System 

Complete modular tone 
signalling system uses a 
single type plug-in transis- 
tor throughout. Also uses 
audio frequency tones of 
predetermined frequency as eK 
mode of signalling for both telemetering and control functions. 
Up to 26 different tones with ensuing functions can be trans- 
mitted simultaneously in both directions over a single telephone 
pair of normal voice quality. Hammarlund, N. Y., N. Y. 
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High-Speed Color Motion-Picture Film 

High-speed, color motion-picture film for use in recording 
data under unfavorable lighting conditions, with a normal ex- 
posure rating of 160, has been field tested for successful exposure 
at indexes up to 500. Suitable for all types of instrumentation 
recording; especially useful in missile tracking, flame and aero- 
dynamic studies. High speed lets photo engineers take advan- 
tage of the superior resolving power of longer focal-length 
lenses. Eastman-Kodak, Rochester, N. Y. 
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Wiring Raceway Sections 

Prefabricated corner and T sections, 
in combination with straight panel chan- 
el sections, form a modular, easily-con- 
structed system of raceways to eliminate 
bundling and lacing in panel wiring. 
Curved, smooth inside surfaces protect 
wiring; mitering corners and cutting and 
fitting of T connection are unnecessary. 
Made of a reinforced, thermosetting 
plastic that is strong, lightweight and 
absolutely flame retardant. Stahlin 
Brothers, Belding, Mich. 
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Tape Air Sampler 

Portable paper-tape air samp- 
ler for recording dust or gas 
concentrations will automatical- 
ly collect up to 900 dust or gas 
samples by sucking air through 
a paper tape. Volume of air per 
sample is adjustahle from 1.5 
to 36 cubic feet. For dust mea- 
surements, darkening of samp- 
ling spot is measured with 
densitometer. For gas measurements, specially treated papers 
change color in presence of gases. Compact and portable for 
field use. Gelman Instrument Co., Chelsea, Mich. 
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Pumps For Processes 
Positive displacement type 
pumps originally designed 
for pulp and paper mills 
will be especially valuable 
in accurate multi - liquid 
blending for semi - batch 
and complete automatic 
processing. Each pump in the multi-head assembly is adjusted 
manually in order to establish feed ratio. The overall output 
is changed from a remote panel board by changing an air signal 
to variable-speed drive. Lapp Insulator, LeRoy, N. Y. 
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Constant-Current Source 
Unique programable constant- 
current source, designed for 
transistor testing, furnishes cur- 
rents from 0.1 pa to 10 ma in 
steps of 0.1 wa at load voltages 
from 0 to +100 volts. Digital 
in-line readout. Accuracy 1% 
+ 0.1 ya; short-term stability 
0.05%; line regulation better 
than 0.1% and load regulation better than 0.1%. Ideal as 
transistor current source that can be programmed or modulated 
by a command signal. North Hills Electric, Mineola, L. I., N. Y. 
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Weatherproof Terminal Boxes 

Weatherproof multi-junction thermocouple terminal boxes, 
built of cast iron or sheet steel with neoprene gasketed covers, 
will provide protected termination of from 6 to 100 thermocou- 
ple circuits wherever dusty, oily, humid, corrosive or other 
contaminating environments might affect thermocouple ac- 
curacy. Sizes range from 8” x 8” x 4” to 30” x 24” x 8”. Thermo 
Electric, Saddle Brook, N. J. 
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Hydraulic Pressure Gage 

Hydraulic peak pressure gage 
indicates peak pressures with 
full scale ranges of 0-4000 and 
0-10,000 psi. Designed to trouble- 
shoot and correct hydraulic sys- 
tems that are subjected to ex- 
cessive transient periods. Will 
indicate the true absolute peak 
of pressure transients as short as 
one millisecond in duration. Has 
an output terminal into which a standard oscilloscope or oscillo- 
graph can be attached, turning it into a pressure amplifier 
with full-scale output of 40 volts and frequency response of 
0-1000 cps. Hydel, Inc., Waltham, Mass. 
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Transistorized Contactor 
Transistorized two-limit cont: 
tor actuates external breakers w1 
switches and provides automatic 
circuit monitoring. Burden on 115 
volt, 60-cycle power supply is less 
than one watt. Consists of transis- 
tor oscillator and two _ closely- 
coupled oscillator coils which have 
their mutual inductance changed 
when moving element of instru 
ment causes a metal vane to move 
between coils. Vane stops oscillation, causing a change in tran- 
sistor current, which operates a relay. There is no physical 
contact between vane and coil, so recording instrument continues 
to operate normally after the contactor has given warning of a 

limit being reached. Westinghouse, Pittsburgh. 
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A sleeve, raised and lowered 
within a non-magnetic 





tube, attracts or releases an 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 


MAGNETROL 


i 
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., 2120 S. Marshall Bivd., Chicago 23, Illinois 


MAGNETROL, Inc 
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Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 
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Function Generator 

Servomex L. F. function gen- 
erator generates sine waves from 
500 cps down to 0.0005 cps with 
less than 1% distortion. Com- 
plex mathematical or non 
mathematical functions are gen- 
erated with a diode shaping net- 
work so that no time is lost in 
transients. More than 37 dif- 
ferent wave forms can be generated for testing servo-mech- 
anisms, biological, geophysical and vibration studies. Will with 
stand shocks up to 40g in any direction. Marconi, Englewood, 
N.J 
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Test Gage 

Test gage for lab and field finds 
wide use in missile industry as sub- 
stitute for dead-weight testers for 
rapid and economical calibration of 
less accurate gages, transducers and 
other pressure measuring devices. 
360° linear dial, with movement cali- 
brated to the dial with accuracy of 
0.15% or better. The 12 in. 360° 
dial gives equivalent scale length of 
a 16 in, 270° dial, plus superior 
readability with higher accuracy in a smaller gage. Bourdon 
tubes of Ni-Span C maintain calibration under varying ambient 
or media temperature conditions, give inherent temperature 
compensation where it counts most. Capacities available: 15 to 
60,000 psi. Martin-Decker, Long Beach, Calif. 
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Compact Scanner 

Self-stepping crossbar scanner com- 
plete with optional remote dial con- 
trol is adaptation of crossbar equip- 
ment in wide use throughout elec- 
trical and electronic industries. Sim- 
plified drive circuits allow it to con- 
nect sequentially a six-wire circuit to 
each of 100 sets of six-wire terminals 
at up to 50 sets per second. Six wires 
can further be divided into single-, 
double-, and three-wire circuits. Readily adaptable for thermo- 
couple and strain-gage coupling. Other applications: testing an_l 
selecting automatic circuits, diode and transistor testing, in- 
strumentation computer and data processing. Unique in that 
it can scan squentially as well as at random. James Cunningham 
Son & Co., Rochester, N. Y. 
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General Purpose Analog Computer 
Incorporation of high - speed 
memory and automatic iteration 
capability in a general purpose 
analog computer synthesizes the 
traditional advantages of both 
analog and digital computers. 
Analog’s speed, lower cost and 
ease of programing, and im- 
proved output data presentation 
are combined with the digital 
computer’s unique capacity for 
data storage and time-sharing of computing elements. DYSTAC 
(Dynamic Memory & Storage Analog Computer) can be used 
for automatic iterative solutions of statistical problems; on-line 
computer control with sample-data inputs; generation of mul- 
tiple-variable functions, etc. Computer Systems, N. Y., N. Y. 
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TELEDYNE’ 


PRESSURE TRANSDUCER 


"Outlaitt Them. Alp!” 


BONDED STRAIN GAGE construction makes the 
TELEDYNE ppractically insensitive to vibration or 
shock . . . keeps it on the job long after others have 
failed. Resolution is INFINITE. Handles extremely 
corrosive acids and alkalies including fuming NITRIC 
ACID. Features Pressure Cavity clean out and standard 
built-in overload protection. Repeatability 0.1%, Linearity 
0.3%, Hysteresis 0.25%, Ambient Temperature —150° to 
+275° F. 1 Millisecond Response. Pressure Ranges: 0-50 


up to 0-10,000 PSI. 


With one simple cable connection up 
to % mile, the TELEDYNE can be 


used with the Taber 


Indicator as 


shown, or standard make Recorders 


and Controllers. 


Write or telephone for literature and prices. 


TABER INSTRUMENT 
CORPORATION 


Section 24] 


107 Goundry St. 


North Tonawanda, N. Y. 


Phone: LUdlow 8900 ° 
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High Speed Film Reader 


Semi-automatic film reader 
with automatic, high speed elec- 
tronic digitizing unit measures 
distances along two axes on 
l6mm to 70mm _ssprocketted 
film, displaying magnified im- 
age of film being measured. The 
digitizer is an indicating and 
recording accumulator which counts, stores, and displays pulses 
generated by reader, or counts can be read out on electric type- 
writer, etc. Counting rate of 20,000 counts per second with a 
maximum storage of 100,000 counts along each axis. Data In- 
struments, North Hollywood, Calif. 
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Gas-Damped Accelerometer 


Precision-performance accelerometer 
for aircraft and missile control ap- 
plications achieves constant damping 
over wide, rapidly changing tempera- 
ture spans by a unique gas-damped 
seismic system that results in highly 
stable, accurate and reliable per- 
formance in severe environments. 
Ranges: +1.0g to +25g; damping: 
0.65 critical at 75°F; temperature 
—65 to 250. Wiancko, Pasadena, Calif. 
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“Jumbo” Circuit Board 

“Jumbo size” circuit board contains a total of 352 separate 
contact cells to facilitate the rapid assembly o1 experimental 
circuits using standard components and subsystems. Wires and 
component leads are electrically connected by inserting their 
ends into individual cells. Two bus bars simplify the wiring 
layout. Flat board surface organizes circuit elements for ready 
analysis and study. Electrical values can be adjusted easily by 
interchanging components. Solderless connections used through- 
out. Plastic Associates, Laguna Beach, Cal. 
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Video Telemetering System 

Small, compact and rugged video 
telemetering system meets stringent 
requirements of missile applications. 
Packaged for use under conditions 
requiring limited space, weight and 
power. Entire system occupies only 
118.8 cubic inches and weighs but 
5.9 pounds, Will withstand shocks of 
40 g's for 11 milliseconds in three 
planes and acceleration of 45 g's. 
Lockheed Electronics and Avionics 
Div., Los Angeles, Calif. 
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Low-Speed Digital Transport 
Digital transport for low- 
speed applications serves in a 
typical application as a coupling 
device to digital communication 
circuits or as a recorder of long- 
term data occuring at low rates. 
Speed range of from 10 inches/ 
sec to 0.1 inch/sec; fast start-stop 
enables slaved operation for 
ve , single character transfer. Dual 
speed combinations are available with standardized ratios. Potter 
Instrument Co., Plainview, L. 1. N. Y. 
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for Recording 
Instruments 


We offer to the Instrument 
Maker Charts for all methods 
of Recording: Pen, Ball Point, 
Electrical, Thermal, Pressure 
and Metallic Stylus. 


Uniform accuracy is assured 
through the use of specialized 
equipment operated under 
controlied atmospheric humid- 
ity conditions. 


GUBELMAN 


CHARTS INCORPORATED 
100-8 E. KINNEY ST., NEWARK 5, N. J. 
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ANNOUNCES... 





A BALANCING INSTRUMENT WITH A 
NEW STANDARD OF PERFORMANCE 


Recognized for its outstanding accuracy and versatility, the 
Morehouse Calibration and Weighing System Balancing Instru- 
ment has undergone a design change which adds new standards 
of stability and performance, An extremely sensitive miniature 
cam, spring loaded for positive performance, replaces a potenti- 
ometer ds the zero adjustment device. No phase relationship 
difficulties are possible and readings are direct and simple. 


In calibrating load cells, dynamo- 
meters, thrust stands, testing machines, 
and other weighing systems, the 
Morehouse Balancing Instrument can be 
teamed with various capacity Morehouse 
Load Rings to give a broad calibra- 
tion range, A vacuum tube is used with 
the instrument and operates on 110 volts. 
Send today for our Bulletin 169 and data 
on this new Balancing Instrument. 


Territories open for qualified repre- 
sentatives. Write direct to factory. 


MOREHOUSE MACHINE CO. 





1742 Sixth Ave ° York, Pa 
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condax’ 
PACKING GLANDS 


USING “SOFT” SEALANTS 








UNIVERSAL 


Any bore size available 
from 1/16” to 34” diameter 


ao 


SEALS WIRES 





SEALS THERMOCOUPLE WELLS 





SEALS TUBE ENDS 














LINE OF 


WRITE FOR CONAX DATA 
BOOK SHOWING COMPLETE 


ASSEMBLIES AND PRESSURE 
SEALING GLANDS. 


CcCOonadxX °erporation 


2332 Walden Ave., Buffalo 25, N. Y. 


CONAX Packing Glands 
compress the ‘‘soft’’ sealant 
against any kind of tube, 
rod or wire with the follow- 
ing advantages:— 
e Te ature range: 
—300°F to + 1850°F 
© Pressure range: 
vacuum to 7 psi. 
*° Non-destructive to 
sealed element 
Completely adjustable 
immersion 
Stainless steel 
construction 
Available oe Ee 


* Delivery from stock 


THERMOCOUPLE 
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and challenging opportunities. 


measurement standards also desirable. 





INSTRUMENTATION and CONTROL ENGINEERS 


with interest in 


PRODUCTION, DEVELOPMENT AND RESEARCH 


The development and application of instrumentation and automation techniques to production, 
development, and research programs in our Nuclear Energy Installations. The extension and 
advances of instrumentation and automation in the Nuclear Energy field offers unusual 


Engineering graduates and experience with electronic or pneumatic process control instru- 
mentation required. Knowledge of data acquisition, system analysis, analytical instruments and 


Salary competitive, employee benefits including educational assistance, family relocation ex- 
penses, homes and apartments in a variety of settings, excellent school systems. 


OAK RIDGE NATIONAL LABORATORY 
OAK RIDGE Y-12 PLANT 
GASEOUS DIFFUSION PLANTS 
Oak Ridge, Tennessee, and Paducah, Kentucky 


Send your resume to: 


UNION CARBIDE NUCLEAR COMPANY 


Central Technical Personnel Office 
P.O. Box M 
Oak Ridge, Tennessee 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 93. 











Fundamentals of Symbolic Logic 

New 36-page booklet “Symbolic Logic, 
Boolean Algebra and the Design of Digi- 
tal Computers” presents in a clear and 
understandable form the fundamentals of 
symbolic logic as applied to the logic 
design of digital systems. Computer Con- 
trol Co., Framingham, Mass. 
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Microlog Cemputer 

Catalog and application sheet on four 
models of Microlog computer applicable 
to analog computing training, can also 
be used as the dynamic equivalent of 
the common slide rule. Small in size and 
low in price, it’s ideal for classroom or 
individual use, will program, simulate 
processes, solve problems in various fields. 
Want your very own computer? Then 
look into this. Ebex, Orem, Utah. 
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Magnetostrictive Ferrites 

Here is valuable 14-page technical book- 
let on magnetostrictive ferrites for trans- 
ducer applications that will be a welcome 
addition to your library of technical lit- 
erature. Theory for the design engineer. 
Kearfott, Little Falls, N. J. 
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Automation — A to Z 

Complete installation through startup 
service for automation and instrumenta- 
tion systems described in 16-page illus- 
trated construction services brochure 107. 
Panellit Service Corp., Skokie, Ill. 


CIRCLE NO. 404 ON PAGE 93 


New Instrument Oil 

New synthetic instrument oil offers sig- 
nificant increase in temperature range 
and lubricants. Evaporation rate is so 
low it remains fluid up to 100 times 
longer than ordinary instrument oils. 
Temperature range is widest possible — 
from —75 to 350°F. Non-gumming. Le- 
high Chemical Co., Chestertown, Md. 
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Infrared Technical Data 


Series of technical data sheets is a must 
for design, test and production engineers 
seeking a better understanding of or 
contemplating use of infrared techniques. 
Complete information on infrared photo- 
conductors and instrumentation in at- 
tractively bound data sheets. Infrared 
Industries, Waltham, Mass. 
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528-Page Electronics Catalog 
Special emphasis has been placed on 
electronic equipment for industry in new 
1960 Allied Radio Catalog which lists 
over 40,000 items. Extensive listing of 
parts and equipment for industrial re- 
quirements in research, maintenance and 
production. Allied Radio, Chicago, Ill. 
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Solving Control Problems 

Twenty new hydraulic control units for 
aircraft and missile operation are pre- 
sented in a survey bulletin on special 
fluid system units to solve unusual con- 
trol problems. Bulletin HC2.20 is divided 
into five areas: shear seal valves, hydrau- 
lic system components, hydraulic selector 
valves, poppet relief valves and shut-off 
valves. Whittaker Controls, Los Angeles, 
Calif. 
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Transistorized Converter 

Plot maps, charts and graphs directly 
from digital magnetic tape with this 
transistorized converter that can be 
adapted to any computer magnetic tape, 
eliminates need for conversion to punched 
cards. Benson-Lehner, Santa Monica, Cal. 
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Concentric-Shaft Potentiometer 
New miniature concentric-shaft poten- 
tiometer allows twice as many precision 
controls in same space. Electrical and 
mechanical specs in 2-page bulletin. Wa- 
ters Manufacturing, Wayland, Mass. 
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Electric Eye for Process Industries 
Wide range of process industries ap- 
plications for electric eyes are given in 
bulletin 522. Describes solutions to some 
unusual problems encountered in instant 
and accurate monitoring of process flows; 
covers techniques for gases and liquids. 
Limited supply of bulletin 522 available. 
Photomation, Bergenfield, N. J. 
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Electronic Control Guide 

Bulletin A-913 on electronic control 
for process and power industries features 
illustrated chart on which all major sys- 
tem components are arranged functional- 
ly and overall scope of application is 
defined. A handy guide to what control 
instrumentation is available for a given 
process variable. Swartwout, Cleveland, O. 
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Jerguson 
d High-Pressure 


Improve 


BOILER WATER 
CF NC] 


with the new compact hy. i 


valves with horizontal loop 
and offset single piece chamber 





@ More inches 
of visibility 

®@ No blind spots 

@ No valve 
freezing 

@ No expansion- 
contraction strain 


@ Gage can be 
turned at any 


angle 
Assembly No. 618 


You get more inches of visibility with- 
in centers available ... and freedom 
from blind spots, valve freezing and 
expansion-contraction strains . . . with 
Jerguson improved high-pressure boiler 
water service gages. 


More Visibility: Special new compact 
valve gives you maximum gage rcom 
within the centers available. 


No Blind Spots: Special offset single 
piece gage chamber with staggered 
glasses and covers gives continuous visibil- 
ity, with no blind spots between sections. 


No Valve Freezing: New compact 
OS&Y valves with simplified forged yoke 
bolted bonnet assure perfect alignment; 
valve stem works freely and prevents 
possible freezing. 


No Strain: Top valve with horizontal 
loop eliminates expansion-contraction 
strain. 

Many Assemblies Available: Assem- 
blies for 650, 900 and 1500 Ibs.; visible 
glass 10", 125%” and 18”. 


Write for catalog sheet on 
Jerguson Boiler Water Gages. 





and Valves for the 

Observation of Liquids ond Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Lid., London, Eng. 
Pétrole Service, Poris, Fronce 














See Booths 1211-1213, Chemical Show 
CIRCLE NO. 117 ON PACE 93 


117 








solutions to 
your special 
timing 
applications... 
HANSEN 


SY NCHWiON 


TIMING 
MOTORS 
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HANSEN REPRESENTATIVES: } 


@ Versatile Hansen SYNCHRON Timing Motors 
have proved more dependable in meeting im- 
partial test requirements than competing motors. 
Such tests prove that Hansen SYNCHRON mo- 
tors deliver peak operating efficiency continuous- 
ly for as much as 12 years, and longer. 


Each of the 4 Hansen SYNCHRON Timing 
Motors shown here gives this kind of perform- 
ance ... and one could be the solution to your 
timing problem. Some of the wide variety of 
commercial and industrial applications include: 
timing machines; telemetering and tramsmission 
equipment; cam and valve switches; heating and 
air conditioning devices; recording thermom- 
eters; television cameras and equipment; and 
many others. 


Self-starting and self-lubricating, these Hansen 
SYNCHURON Timing Motors operate efficiently 
in any position. They pull from 8 to 30 in./oz. 
guaranteed torque ... at temperatures ranging 
from —40°F to +140°F and at speeds from 0.8 
to 600 r.p.m., 0.8 to 120 r.p.h. ... in clockwise 
or counterclockwise rotation. More than 200 
types of output available. 


HANSEN ENGINEERING 

Your quickest and best solution to special timing 
application problems can be given by someone 
experienced in that field ... an area in which 
Hansen engineers have been concentrating for 
more than 50 years. 

For help on specific timing application or design 
problems, make use of the specialized experience 
of Hansen engineers. 





MAGNA TORT ) TORQUE 


oc motor . 


SiO MOTION 
1 2Prn 



















THE FROMM COMPANY | 
5150 W. Madison, C 


H. C. JOHNSON 
’ Rochester, N.Y. * 
* Binghamton, N.Y. 
ELECTRIC MOTOR NEERING, INC. 
Los Angeles, Calif, ¢ (WEbster 3-7591) 
Oakland, California 


WINSLOW ELECTRIC CO. ” 3 


New York, N.Y. * Chester, Conn. 
Philadelphia, Perin. * Cleveland, Ohio ae 
} : 
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Horsepower Nomogram 

Dual nomogram for horsepower, torque 
and rpm applicable to fractional horse- 
power motor: and transmissions gives two 
scales each f.r torque and for horsepower. 
In handy data sheet form, three-hole 
punch. Rpm scale from 0.5 to 500 rpm; 
torques to 300 pound-inches on one scale 
and 600 pound-feet on other; horsepower 
scales for corresponding product values 
of torque and rpm. Merkle-Korff, Chi- 
cago, Ill. 
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List of Atomic Energy Reports 

Catalog gives complete list of unclass- 
ified reports from Atomic Energy Re- 
search Establishment, Atomic Weapons 
Research, and Industrial Group of U.K. 
Atomic Energy Authority published be- 
tween 1946 and Dec. 1956 available in 
microcard form. Micro Methods. Wake- 
field, Yorkshire, England. 
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Field Tapping Kit 

Four-page illustrated brochure shows 
how you can tap precision potentiom- 
eters in the field with new kit. Easy-to- 
follow tap setting procedure outlined in 
detail and contents of kit are described. 
DeJur-Amsco, Long Island City, N. Y. 


CIRCLE NO. 415 ON PACE 93 


Industrial Servovalves 

Operation and performance character- 
istics of industrial servovalves are given 
in product bulletin 104. Includes func- 
tional schematic, performance curves, and 
valve specs as well as installation and 
overall dimensions. Moog Servocontrols, 
East Aurora, N. Y. 
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Wide Range Impedance Bridge 
Data sheet F222 gives specs on wide 
range impedance bridge—120 billion to 
1 for resistance, 12 billion to 1 for ca- 
pacitance and inductance. Comes with 
power cord, test leads and operating in- 
structions. Rinco, Inc., Portland, Ore. 
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Radiation Pyrometers Catalog 
Complete description of theory and 
fundamentals of radiation pyrometry as 
well as function, construction sand appli- 
cation of Radiamatic pyrometers in 30- 
page catalog C93-la. Section on how to 
choose proper radiation detector. Minne- 

apolis-Honeywell, Philadelphia, Pa. 
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' Amplifiers and Preamplifiers 


Four-page brochure describes expanded 
line of wide band, I-F and transistorized 
amplifiers and preamplifiers. Detailed 
specs and descriptions. Photos. Instru- 
ments for Industry, Hicksville, N. Y. 
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Gyro-Integrating Flowmeter 

A mass flowmeter that measures direct- 
ly in pounds is fully described in 8-page 
bulletin GEA-6925 that covers theory, op- 
eration and advantages of this industridl 
flowmeter for measuring the flow of 
fuels, industrial liquids and gases. Ranges, 
specs, dimensions and cutaway drawings 
illustrating principles of operation. Gen- 
eral Electric, Schenectady, N. Y. 
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FM Measuring Systems | 

Three-page data folder on high-accu- 
racy measuring systems gives descriptions, 
specifications and components data. For 
ground-based telemetering problems. 





Product bulletin 104. Wiancko, Pasadena, 
Calif. 
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Furnace & Kiln Instrumentation | 
Bulletin DM054 gives brief outline of | 
line of instrumentation for furnace and 
kiln applications. Lists pyrometers, draft | 
controllers and recorders, thermocouple | 
and radiation sensing units. References 
for more complete info on system compo- 
nents. Diagram of typical tunnel kiln in- 
strumentation. Bristol, Waterbury, Conn. 
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Power Amplifier 

Three-channel amplifier designed spe- 
cifically for driving recording oscillo- 
graphs from low-level accelerometer sig- 
nals is described in 2-page bulletin. Com- 
plete general description, operating specs, 
plus operating curves and circuit de- 
scription. Columbia Research, Woodlyn, 
Pa. 
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Automatic Core Tester 

High-speed automatic magnetic memory 
core analyzer measures peaks or inter- 
mediate values of core voltage response 
of miniature ferrite memory cores or tape- 
wound bobbin cores with accuracy of 
+0.2 millivolts. Four-page bulletin de- 
scribes and illustrates the system. Rese 
Engineering, Philadelphia, Pa. 
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Swinging Head Counter 

New swinging head counter that prints 
direct readout data ranging from +9999 
to —9999 and makes the smooth transfer 
from plus to minus and vice-versa with- 
out loosing a digit, is described in new 
product sheet. Literature gives full specs, 
suggests applications. American Electron- 
ics, Brooklyn, N. Y. 
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High-Intensity Stroboscope 

New model stroboscope covering all 
speeds from 60 to 15,000 rpm incorpor- 
ates a brilliant blue-white daylight flasher 
tube of high intensity to provide sharp 
images at all speeds, makes possible read- 
ings even in normal daylight. Flash dura- 
tion about 1 microsecond. Herman H. 
Sticht, N. Y., N. Y. 
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Still hitched to 


horse-and-buggy recorders? 






Boost volume... 
assure quality... 
control costs 





Tubeless Strip-Chart 
Potentiometer Recorders 


e 
yee? ; 
a 


See us at the 
27th Exposition of 
Chemical Industries 
| Nov. 30th-Dec. 4th 
| Coliseum, New York 
Booth 1232 


Transistorized, these precise instruments avoid all the notori- 
ous tube-troubles. Needing no warm-up, adjustment, replace- 
ment of tubes or repair of their circuitry, Marksman recorders 
permit immediate and continuous operation...so increase pro- 
duction. 


Accurate within 1/5th of 1%, they also include several special 
features which provide for more user-convenience and con- 
sistent quality-control. Users in many lines report Marksman 
recorders involve less operational cost, as well as reducing 
waste of other factors. 


Let our world-wide service help on your own job. Phone your 
West consultant (see Yellow pages) or write Chicago office 
for Bulletin M. 


WEST (itunes 


CORPORATION 


SALES OFF ts N PRINCIPAL CITIES 


FACTORY AND GENERAL OFFICES 


4351 W. MONTROSE, CHICAGO 41, ILL. 


WEST INSTRUMENT. LTO REF 


Brighton |, Sussex 
DAVIS AUTOMATIC CONTROLS, LTD 





the trend is to WEST 


TED IN CANADA 8 V 


52 Regent St 
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EXCELLENT 
CAREER OPPORTUNITIES 


with a rapidly expanding organization 
in the field of 


for DEVELOPMENT 
PRODUCT DESIGN ENGINEERS 
SALES APPLICATION 


These openings are at Section Head and Project Engi- 
neer levels in the following technical areas: 


% STRAIN GAGE PRESSURE TRANSDUCERS 

% PRECISION ELECTRO-MECHANICAL DEVICES 
% SERVO INSTRUMENTS 

% SOLID STATE AMPLIFIERS 

% LOGIC CIRCUITS 

% CONTROLLERS AND ANALOG COMPUTERS 


Detroit Controls has been active in the commercial controls field 
for the past 30 years and these opportunities are in its expanding 
NORV’OOD CONTROLS unit which has recently moved to 
division headquarters in Detroit, Michigan. This move will sig- 
nificantly strengthen Detroit Controls’ activities in the rapidly 
growing instrumentation field. Inquiries are invited from: 


DEVELOPMENT ENGINEERS with MS in ME, EE, 
EM or Physics plus 6-12 years’ experience in dynamics, experi- 
mental stress analysis and development of electro-mechanica! instru- 
ment components, devices and circuits. 


PRODUCT DESIGN ENGINEERS with BS in ME, 
EE or Physics plus 6-10 years’ experience in design and packaging 
for manufacturing of small, complicated electro-mechanical compo- 
nents and devices. 


SALES APPLICATION ENGINEERS with BS in 
ME, EE, Ch E, or Physics plus 3-12 years’ experience in the field 
of instrument sales and/or engineering. To take sales responsibility 
for applying a specific product or product line to one particular in- 
dustry or market area. Detailed knowledge of a particular market is 
therefore a prime requisite — e.g. rocket propulsion, plastics manu- 
facturing, pipeline transmission systems, continuous process man- 
ufacturing systems, etc. Travel on a nationwide basis is involved. 


Liberal insurance, retirement and vacation programs, excellent 
salaries. Send resume or contact: N. SANTIWAN, Norwood 
Controls Unit, Detroit Controls Division, 5900 Trumbull Ave., 
Detroit 8, Michigan. Phone: TRinity 2-0300. All Replies Held in 
Strict Confidence. 


)American-Standard 


DETROIT CONTROLS DIVISION 
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> new literature 


Silicon-Controlled Switch 
Applications 


Methods of solving a wide variety of 
switching problems are covered in 30- 
page “Applications and Circuit Design 
Notes,” a survey of some circuit applica- 
tions of the silicon-controlled switch and 
silicon-controlled rectifier. Get this one 
for ideas on how to solve your present 
design problems involving circuit func- 
tions. Solid State Products, Salem, Mass. 
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Drive and Timing Unit 

“Gas Drive”, a completely  self-con- 
tained air or gas-powered instrument 
drive and timing unit, is described in 4- 
page bulletin 1107. Descriptions of appli- 
cations and operations a:c supplemented 
by photographs and schematics. Partic- 
ularly applicable in remote location in 
stallations. Rockwell, Pittsburgh, Pa. 
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All-Purpose Panel Meters 
Indicating panel meters and pyrometers 
in numerous sensitivities, styles and sizes 
for monitoring any electrically measur- 
able variable are described in 12-page 
bulletin 107. Also covers accessories. As- 
sembly Products, Chesterland, O. 
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Electric Flowmeter 

Meter uses thermal conductivity bridge 
principle to measure and control flow as 
low as 5 cc/min of hydrogen or equiv- 
alent. Provides d-c output signal to actu- 
ate standard indicating, recording and/ 
or controlling instrument. Bulletin 800 
gives applications, details of operation, 
design characteristics. Thermal Instru- 
ment, Cheltenham, Pa. 
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Miniature Servomechanism Kii 

Miniature servomechanism instrumen- 
tation kit contains over 274 pieces to con- 
struct complete servomechanisms, indi- 
cators, and analog computing elements 
suitable -for use in prototype or low-vol- 
ume production airborne applications. 
Contents of kit are fully described in 
16-page brochure. Servo Development, 
Westbury, N.Y. 
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Electrical Heat Control 

New type of electrical heat control has 
an infinite wattage range that shuts 
off power input when desired heat is 
reached instead of introducing resistance 
to retard current flow. Accuracy is 0.5°F. 
Available in range of 10 capacities from 
$00 watts to 1500 watts for 110-volt cir- 
cuits; 10 capacities from 600 to 3000 watts 
for 220-volt circuits. Power savings up to 
60% with this unit. Literature available. 
Industrial Steam Equipment, Roxbury, 
Mass. 
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Technical Publishing How-To 

FINALLY a book for technical writers 
that tells you absolutely everything you 
need to know on how to write and pub- 
lish a technical book. This covers every 
phase of publishing from the time you 
form your ideas for a book until it 
comes off the presses. A complete “how 
to” on preparing manuscripts and ar- 
ranging for their publication. If you are 
thinking of writing a technical book or 
article, this one is a must. F. W. Dodge, 
N. Y., N. Y. 
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Print-and-Plot Scaler 


Get accurate digital and analog readout 
of spectrographic equipment with new 
print-and-plot scaler described in bulletin 
3027-9. Gives suggested applications, specs 
and performance data. Victoreen, Cleve- 
land, O. 
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Miniature Transistor Amplifier 
Miniature transistor amplifiers for 
voltage or power amplification, hydraulic 
valve actuation, servo and audio applica- 
tions, printed-circuit resolvers and a-c 
Strain-gage circuits described in 3-page 
data folder which gives electrical and 
mechanical characteristics. Taber Instru- 
ment Corp., North Tonawanda, N. Y. 
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Control Valve 

Adjustable-cam, lever-operated control 
valve maintains accurate flow to pressure- 
drop ratios for oil, steam, water, air, and 
gas pressures to 300 psi. Used chiefly for 
control of fuel flow to burner in response 
to instrument control. Catalog sheet gives 
the full story, plus performance curve. 
Atlas Valve, Newark, N. J. 
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Temperature Regulators 

Two-page bulletin T-5 gives data on 
instruments for applications requiring 
high accuracy and sensitivity. Instruments 
described will control temperatures from 
—35 to 300°C with accuracy tolerances 
to +0.05°C and differentials as low as 
0.03°C. Precision Thermometer and In- 
strument Co., Philadelphia, Pa. 
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Feedwater Control 


Diagrams illustrate two-element and 
single-element air-operated feedwater con- 
trol systems in 4-page bulletin 531. A 
simplified chart aids in selection of prop- 
er system for each application. Bailey 
Meter, Cleveland, Ohio. 
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Frequency Detector 


Electrical, environmental and mechan- 
ical characteristics, as well as illustrated 
description of design and operation of 
expanded-scale frequency detector in 4- 
page bulletin F-25. Operation from —55 
to 72°C; standard units measure frequen- 
cies up to 10,000 cps at a linearity better 
than 0.25%. Airpax, Ft. Lauderdale, Fla. 
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in the 


&/ectronic Indicating Recorder 


No matter what your application, you can rely on Thermo Electronic Record- 
ers for unsurpassed accuracy, sensitivity and stability. Both potentiometer 
and bridge types are available. These instruments will automatically indicate 
and record any process variable (temperature, humidity, pH, conductivity, 
power, strain, etc.) that can be converted to a voltage or resistance change. 
Instrument accuracy is + 0.25% of full scale, sensitivity is + 0.125% 
and full scale pointer and pen travel is 5 seconds. The 34” scale and in- 


dicating pointer are clearly visible from a great distance. 


In use, you get a continuous fine-line circular chart record of your process. 
Recording pen rarely needs refilling. Easily interchanged ranges permit 
recording of an almost unlimited variety of process variables. 


The heart of the Indicating Recorder is the exclusive Thermo Electronic 
high-gain servo-amplifier, which couples exceptional stability (+1 microvolt) 
with extreme sensitivity. It will maintain operating characteristics even 
under the most adverse conditions. This guarantees consistently accurate 
performance in recording your process functions. Full sensitivity of the 
amplifier is used in standardization. Two or three position controls, or up to 
six alarm contacts are optional. Built-in fail-safe action is standard. 


Your recording requirements can best be met with Thermo Electronic 


Instruments. 


Write today for Catalog 66-D 


a * pera: a 





Convenient access to all components provided by functional design. 








Thermo Electrics... 


SADDLE BROOK, 
NEW JERSEY 


In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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SPECIFICATION 
BULLETIN 








How to Specify: 


®@ Pressure Gauges 

@ industrial Thermometers 

®@ Dial Thermometers 

@ Recording Thermometers 

@ Recording Hygrometers 

@ Bi-Metal Dial Thermometers 


Engineers, architects and contractors are finding 
this Weksler Specification Bulletin a great time 
saver! 
Designed for “at a glance” information and | 
specifications on Weksler instruments most fre- | 
quently specified for indicating and recording | 
temperature, pressure and humidity, the bulletin | 
illustrates and describes most of the basic instru- | 
ments needed in air-conditioning, heating, ven- 


tilating, plumbing: and piping. 


| 
| 
| 
| 
| 
| 


WRITE FOR YOUR COPY OF THE 


WEKSLER SPECIFICATION BULLETIN | ‘ag > 


WEKSLER INSTRUMENTS CORP 


FREEPORT, L. | NEW YORK 
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Precision instruments require 
mirrors and optical parts of 


fj asso.ute EXACTNESS 


OUR 
@ @ first surface mirrors 
with half-wave protection 
@ © semi-transparent mirrors 
metallic and non-metallic 


© © beam splitters 
© © optical filters 


Guaranteed to be 
Without 


DISTORTION 
DIFFRACTION 
DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- 
positing metal films. Send for our free booklet. 





FILMS CORP. 


New York 
Dept. A 
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MUIRHEAD 


TECHNIQUE 


A Journal of Instrument Engineering 








This quarterly journal is available to all who 
are concerned with and interested in 
precision electrical instruments. 

Write and have your name included 

on our ‘Technique’ mailing list. 


MUIRHEAD INSTRUMENTS INC. - 441] LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A 
MUIRHEAD INSTRUMENTS LIMITED STRATFORD ONTARIO CANADA 
MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
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> new literature 


The Computer's Potential 

“Man's Expanding Mind” gives in 12 
beautifully written and illustrated pages 
an exposition of the history and poten- 
tial of the computer as a tool for ex- 
tending man’s capabilities. Highly rec- 
ommended to vocational guidance coun- 
sellors, science and math teachers, and 
ISA section education chairmen as a val- 
uable educational aid. Librascope, Glen- 
dale, Calif. 
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Servometer Catalog 


Comprehensive details on Beckman 
size 15 servomotors in 16-page catalog 
giving mechanical and electrical specs, 
dimensional drawings, schematics and 
torque-speed curves for advance-design 
servomotors, servomotor-rate generators, 
inertia-damp and adjustable velocity- 
damp servomotors. Beckman, Fullerton, 
Calif. 
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Angular Position Transducer 

New miniature angular position trans- 
ducer using principle of variable reluct- 
ance is especially suited for high accuracy, 
high performance servo system applica- 
tions giving continuous measurement and 
remote indication of rotary components 
such as control surfaces of aircraft or 
missile, valves or scanners. Bourns, River- 
side, Calif. 
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Industrial Valves 

Product data file on “Flo-Ball” valves 
for thousands of industrial applications 
gives specs on valves featuring 100% 
flow efficiency, positive on-off indication, 
absolute .ero leakage, all at pressures up 
to 3,000 psi. Also covers valves for cryo- 
genic and corrosive applications. Hydro- 
matics, Livingston, N. J. 
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Electronic Galvanometer 

Bulletin 14-10 gives specs and complete 
description of multipurpose electronic 
galvanometer for current measurements to 
2 x 10 amperes, about 20 times as sen- 
sitive as mechanical mirrored-type gal- 
vanometer. Applications, circuit diagram, 
tabulated specs for complete technical 
info on unit. KIN TEL-Cohu, San Diego, 
Calif. 
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Variable Transformers 

Eight-page bulletin P559 on variable 
transformers featuring small, compact, 
functional design; up to 12.5 amperes 
constant current rating; up to 18.0 am- 
peres constant impedance rating; open, 
enclosed, fused, cord-plug, enclosed ter- 
minal models; for single- or three-phase 
service. Output voltage can be limited to 
line voltage or to 17% above line voltage. 
Superior Electric, Bristol, Conn. 
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Visual Phase-Sensitive Detector 

Technical bulletin 91411 describes the- 
ory and operation of visual phase-sensitive 
detector used for performance evaluation 
of a-c servoamplifiers and mechanisms. 
Block diagrams, waveforms, other applica- 
tions also included. Boonshaft and Fuchs, 
Hatboro, Pa. 

CIRCLE NO. 446 ON PAGE 93 


Potentiometer Catalog 

New precision potentiometer catalog 
gives info on box type and rotary trim- 
mers, panel controls, precision servo-type 
potentiometers, non-standard functions 
pots, special nonlinear pots, pressure and 
displacement transducers, unitized clutch 
modules, etc. Technology Instrument 
Corp., Acton, Mass. 
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H-V D-C Supplies 

Tabular specs and descriptions on 63 
high-voltage, d-c power supply models 
are given in new “HV DC” product data 
sheet. Maximum output voltage ratings 
completely cover range from | to 350 
kilovolts; nominal maximum output pow- 
ers range up to 60 kilowatts. Sorenson & 
Co., South Norwalk, Conn. 
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Basic ‘Micro Switch Catalog 

New 20-page Micro Switch catalog 63 
contains details on almost 100 switches, 
actuators and assemblies. A valuable 
guide for designers of electronic, air- 
borne, commercial and military equip- 
ment—anyone with requirements for a 
compact snap-action switch. Micro Switch. 
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For Purest Quality, Best Packaging and 
Prasat Delivery... Use Bethlehem Instrument 


MERGUI 





Bethlehem Instrument Mercury 
required in standard chemical tests such as A.C.S., 
N.F., 
agent) by meeting the rigid physical tests demanded 
for mercury aaa 













in your instruments 
exceeds the purity 
and A.D.A. (adequate for mercury as a re- 
in instruments. 








Treatment and Packaging: Instrument Mercury is 
produced by distillation of prime virgin mercury 
to remove noble metals. This is followed by oxi- 
fying and filtering to remove base metals and all 
floating impurities. This high quality mercury is 
rometers. then carefully packaged in easy-to-use chemically 
Treated specifically for use in instruments. treated polyethylene bottles. 


MERCURY PRICE SCHEDULE 


Prices effective as of June 25, 1959 and 
Subject to market fluctuation (Terms: Net 10 days fob Hellertown, Pa.) 


INSTRUMENT MERCURY— | TRIPLE DIST. QUALITY— 








Widely used in manometers, polarographs, 
Gkerenutodbenn, delay lines, neon and cathode 
lamps, meters, switches, arc rectifiers, ba- 








No. of with certificate of analysis meets A.C.S., A.D.A. 

Size of bottle pounds Price/Ib. Price/Ib. 
*1-Ib. 1-5 $4.31 $4.26 
with dispensing tip 6-49 4.06 4.01 

50-150 4.01 3.96 
ae ats? gs 3.96 3.91 
**6-Ib. 6-30 3.90 3.85 
wh Gepensing a 36-138 plain cap plain cap 
16-Ib 16-80 3.87 3.82 
with plain cap 96-304 3.83 3.78 
65- Ib. 65-325 3.61 3.56 








Larger amounts—write us for prices “Plain cap, Subtract Te ib **Plain cap, Subtract 2¢ / tb. 
Send us your MERCURY for cleaning... 

MERCURY CLEANING SERVICE 

Terms: Net 30 days fob Hellertown, Pa. 

















BETHLEHEM 
No. of Instrument Mercury TRIPLE DIST. QUALITY 
Size of bottle pounds Price/Ib. Price/Ib. 
1-Ib. 1-5 $0.71 $0.66 
6-49 68 63 
50-150 65 60 
6-Ib. 6-30 65 60 
36-138 61 56 
16-Ib. 16-80 51 46 
96-304 A7 42 
65-Ib. 65-325 _ 43 38 








Handling Charge for under 
30 Ibs.—add 25¢/Ib. 







BETHLEHEM 


Apparatus Company, Inc. 
Hellertown, Pa. 
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OXYGEN 
PURITY 
RECORDER 











Range 99 to 100% Oo 


®@ 


in the operation of 
an air rectifying col- 


output purity within 
1%. Maximum pro- 
duction is obtained 


is maintained. 





Send Tedey: For information on all 
types of Thermco’s gas 


No obligation. 


yzers. 





CORPORATION 


Highway U.S. #20 
LA PORTE, INDIANA 
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SINCE }860 


: 50. 
timers and = 


STOP WATCHES 


FOR SCIENCE and INDUSTRY 


Where extreme accuracy is essential — Heuer 
Timers are the answer. Reliability coupled with 


the most advanced features makes HEUER the 
first choice for every time-measuring assign- 
ment. New Central Register design for greater 
legibility. 


Ref. #31-213 

Heuer Century Decimal 
Timer with side-slide. 
Thin Black hand makes 
one complete Revolution 
in 60 secs. Large Red 
minute hand registers up 
to 60 mins. Outside dial 
div. reads in Dec. mins. 
Red inside div. in secs. 
and/or mins. 


Time out oy$27 0 


side-slide. 
Other Heuer Timers from $19.00 
GUARANTEED REPAIR SERVICE 
on all fine timing instruments free estimates 
Send for FREE 100th Anniversary Heuer 
‘Century Timer’ catalog—over 100 
different timers! 


HEUER TIMER CORP.., peot. 1.s. 


441 Lexington Ave., New York 17, N. Y. 
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> new literature 





Digital Voltmeters Catalog 

New 20-page catalog on digital volt- 
meters for measurement of a-c and d-c 
voltages and voltage ratios gives rundown 
on major features, complete specs, oper- 
ating info, picture section on input and 
output accessories and complete wiring 
diagram for designing the instruments 
into data-logging and measurements sys- 
tems. Non-Linear Systems, Del Mar, 
Calif. 
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Air-to-Computer Transducer 

Transducer designed especially for con- 
necting control computers to pneumatic 
equipment is described in bulletin E-106 
which explains principles of operation, 
outlines pneumatic and electrical rating 
specs, performance data and special fea- 
tures of design needed by engineers for 
preliminary computing and control sys- 
tem studies. Associated Control Equip- 
ment, Coraopolis, Pa. 
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Universal Linear Operator 

Four-page folder contains general de- 
scription of universal linear operator, a 
new building block of analog computing 
systems. Also gives general specs and ap- 
plication notes. George A. Philbrick Re- 
searches, Boston, Mass. 
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Magnetic Multiplexer 


Magnetic multiplexer for the commu- 
tation of low level signals features high 
sensitivity, high speed, low noise, floating 
inputs, reliability and flexibility; is wef 
described in 4-page brochure that in- 
cludes principles of operation and specs. 
San Diego Scientific, San Diego, Calif. 
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Educational Computer 

Fourteen page catalog describes new 
general purpose digital computer and 
digital differential analyzer plus a logical 
design implementer. Specifically designed 
for educational use, serious computation, 
experimentation and demonstration of 
modern construction and hardware tech- 
niques. Operation codes, typical program, 
block diagram, physical components and 
specs. Computer Control, Los Angeles. 
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Wanted 
Engineering Editor 


Excellent opportunity as junior 
editor for an instrument and con- 
trol magazine. Must be graduate 
engineer between 25-30 years of 
age, and must have experience in 
electronic instrumentation or re- 
lated equipment and proven abil- 
ity to do technical writing. Oppor- 
tunity for training and advance- 
ment. Submit resumes to Box 
2107, c/o ISA Journal. 




















ATLANTIC RESEARCH 


CORPORATION 
SEEKS 


INSTRUMENT ENGINEER 


To work with Engineering Super- 
visor at rocket manufacturing and 
test facility on the selection, mainte- 
mance and development of control 
measuring devices and general proc- 
ess controls, located throughout the 
propellant plant. Prerequisites are: 
familiarity with oscillographs, ampli- 
fiers, galvanometers, and general 
measuring circuitry, with knowledge 
of pressure transducers and strain 
gauges. B.S. or B.A. in Engineering, 
Physics, or suitable technical field 
with minimum of 3 years instrumen- 
tation experience. 
* 
Atlantic Research Corporation is a con- 
tract-for-profit research organization, 
[ae oe gg | R & D for government and 
dustry. Continued growth over past 
10 years has culminated in napans sat 
e” facilities 


occup new “campus-lik 

in su oben Virg near the aca- 
demic and cultural community of the 
Nation’s Capitol. 

If you feel your background is appli- 
cable and would be interested in the 
challenge offered by this opportunity, 
send resume to: 


Clarence H. Weissenstein, Director 
Technical Personnel Recruitment 
ATLANTIC RESEARCH CORPORATION 
Alexandria, Virginia 
Fleetwood 4-3400 











Instrument 














Development 


Engineers 


Development of Commercial 
Laboratory Analytical Instruments 
based on physical measurements 
utilizing electrical, pneumatic, 
chemical and mechanical principles. 


Talented engineers at all levels 
in this field will find that the 
rewards will be greater at 
Perkin-Elmer. 


Excellent salary and fringe benefit 
program. 


Please forward your resume to: 
Mr. Howard M. Moran 


Perkin-Elmer 
Corpordtiion 


MAIN AVE. + ROUTE 7+ NORWALK, CONN. 
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classified 


advertising 





POSITIONS WANTED: 75 per line, minimum 
on Se Box number counts as one line. 
Payable in advance. No discount. 
POSITIONS OPEN, ete.: $1.50 per line, mini- 
mum three lines. Box number counts as one 


line. 
60 characters and spaces per line. 
DISPLAY AD (up to 4%”): $14.00 per column 
inch. Minimum 1 inch. 
All other size advertising rates 


Pam, og 8 poy ay 5 
of ale ae of publication. 








POSITIONS WANTED 











GOVERNMENT SALES, contacting all gov- 
ernment agencies in Wash., D.C. for last 
4 years. rienced in se 
instruments and associated . De 
in Mech. Eng. and Bus. Mngt. Desire - 
tion in ° ty management in N. 
City or Wash. . Write Box 2124. 
c/o ISA Journal. 


ENGINEERING MANAGER (for overseas 
assignment), BSME, M. Eng., P.E.; 35; 14 
years experience research, development, 
design & production; 8 years respon- 
sible management or 
grams; esp. strong ée 
in scientific instruments, precision ee 
nisms, business & office machines; well 
versed in operations research approach tuo 
— business & technical systems. Jesire 
Bs assignment to provide new cul- 
a environment for family. Write Box 
2123, c/o ISA Journal. 











SALES REPRESENTATIVES cover- 
ing Southern California Oil, Chemi- 
cal, and Utilities industries seek 
established lines of instruments and 
automation systems. Complete elec- 
tronics repair and test facilities, and 
systems en; agers, Write Box 
2125, c/o ISA Journal. 














INSTRUMENT ENGINEERS 
INSTRUMENT TECHICIANS 
Production of 


on Design and 
TEMPERATURE AND PRESSURE 
INDICATORS AND RECORDERS 


ated products) . 
Excellent opportunities with Top Ranking 
sland Manufacturer. 


Send Deters in Confidence. 
Box No. 2113, c/o ISA Journal 














Instrument Repairmen with 
industrial maintenance experi- 
ence on variety of pneumatic 
instruments. Knowledge of 
electronics helpful. Age 25-45. 
Rate $2.50 to $2.80 with dif- 
ferential for shift work. Also 
liberal benefits in new indus- 
try. National Aniline Divi- 
sion, Allied Chemical Corpo- 
ration, Post Office Box 831, 
Hopewell, Virginia. 











Instrument or Electronic Engineers 


Electronic or electrical engineer or 
physicist with rumentation experi- 
ence to do research and development 
work on the design, construction and 
evaluation —* Caen go te for sam- 
pling and anal atmospheric air 
ilutants. Hen cnmibtitiies for ge om 
— a des: to prosovne mode 
ries to . Another, 
$10,1 in design and development of 
radiation measuring devices to direct 
program involving identification and 
measurement of radionuclides in en- 
vironmental samples. prospects 
for growth and advancement. Federal 
civil service benefits and requirements 
apply. U.S. Public Health Service, Rob- 
Taft an Engineering Cen- 
ter, yn Columbia Parkway, Cincinnati 
> oO. 

















INSTRUMENTATION 
ENGINEER 


Engineering degree and 3 years re- 
cent experience in operation, appli- 
cation, specification and selection of 
instrumentation and electronic and 
 - neumatic controls for Refineries and 
hemical Plants. Opening in our 
Cleveland offices. 


Send detailed resume to: 
G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 
2300 Chester Ave., Cleveland 1, Ohio 














Instrument Engineer 
for 
Uranium-Vanadium 
Processing Plant 


Union Carbide Nuclear Company 
Division of Union Carbide Corporation 
Post Office Box 1049 
Grand Junction, Colorado 

















CHEMICAL, 
PETROLEUM OR 
POWER ENGINEERS 


The Foxboro Company is adding 
to its group of staff sales engi- 
neers to keep pace with its stead- 
ily increasing share of the in- 
dustrial instrumentation industry 
market. Men needed should be 
graduate engineers with several 
years of instrumentation or proc- 
ess control experience in the 
chemical, petroleum, gas or pow- 
er industries. You must be sales 
minded and should enjoy work- 
ing with our customers and sales 
personnel. If you feel qualified 
for one of these challenging ca- 
reer opportunities send a letter 
and resume to: 


Engineering Recruitment Office 


. U.S. PAT. OFF. 


THE FOXBORO “COMPANY, FOXBORO, MASS. 
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INSTRUMENT APPLICATION ENGINEER 
Large industrial instrument manufacturer has open- 
ings for young graduate engineers in expanding 
Application Engineering Department. Require sev- 
eral years’ experience with electrical or electronic 
equipment, and interest in assisting customers with 
their instrument problems. Some traveling. Plant 
located in suburban New England Town away from 
big city confusion. Drive to work in ten minutes 
Send resume to Box 2122, c/o ISA Journal. 
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> coming events 
*Denotes ISA Sponsored or Participating Meeting 











NOVEMBER 1959 
November 8-12—Annual Meeting National 
Electrical Manufacturers Association, 
Atlantic City, N. J. Contact: NEMA, 
155 East 44th St., N. Y. 17, N. Y. 


November 9-11—4th Instrumentation Con- 
ference, Atlanta - Biltmore, aoe, 
Ga. S$ enaae IRE. Contact: IRE, 1 East 
79th + Coa Oe ee 


«November 10-12—12th Annual Conference 
on Electronic souegese in Medicine 
and _ Biology. Philadelphia, Pa. Spon- 
sors ISA. Contact: Carl 
Berkley, ‘Rockefeller Institute, New 

York 21, New York. 


*November 23-24—Solid State Electronics 

s um, Philadelphia, Pa. Spon- 
sor: Philadel hia Section ISA. Con- 
tact: M. _ Polymetric Devices 
Co. - “O. Box 236 . Glenside, Pa. 


DECEMBER 1959 


December 1-2—Fourth Midwest Symposium 
on Circuit Theory, Milwaukee, Wisc. 
Sponsor: Marquette Univ. Contact: 

arquette, College of Engineering, 
<> — Wisconsin Ave., Milwaukee 


JANUARY 1960 


or — 1l-13—6th National “Control. in 
ectronics, Wash ton. D. ontrol in 
ashington, S conta - 
cane AIEE, ASQC, ct: 
IRE, 1 i irast 79th St., N. ¥ 2 21.9 


January 25-28—Annual anny | Institute 
of Aeronautical Sciences, New York 
7S. oe at IAS, 2 East 64th St., 


25-28—Stress Sym- 

um, Arizona Sta U. Sponsor: 

‘Strain Gage a . Contact: Pe- 

ter K. Stein, “Strain Gage Readings,” 
5602 East Monte Rosa, Phoenix, Ariz. 


Jan 


Janua: 31-Fe’ 
eral M 
gees De 
tact sponsor: AIEE, 
as ¥. BB. F. 


5—1960 Winter Gen- 
Sees co Se 
an 


Com; 
ee, New York City. Con- 
33 West 39th St., 


FEBRUARY 1960 


Fehon Conference and Exhibit, Sam 

q m 

Houston Coliseum, Houston, Tex. Con- 

tact William H. Kushnick, Executive 

Director, Instrument Society of Amer- 
ica, 313 6th Ave., Pittsburgh 22, Pa. 


February a b= ag Convention on 
go ics, Ambassador Ho- 
tel, Angeles. Calif Ri spon- 
sor: TRE. 1 79th St., an, RY. 


renee 10-12—Solid State C IRE. 


ference, Philadelphia. shone: 
Contact: Sponsor, 1 East 79 St., 


February 29-March 4—11th pore Cm 
ference on Analytical Chemistry an and 
Applied Spectroscopy. Pittsburgh. Con- 
tact: W. J. Feingold, Westinghouse 
Electric aa hi. Semiconductor Dept., 
} my pe 

ay Symposium on Molecular 
Fluorescence and Phosphorescence to 
above conference. 


Sponsor: AST. Subcommittee on 
Fluorescence Spectroscopy. Contact: 
r. J. W. Goldzieher, Sout west Foun- 


dation for Research and Education, 
. O. Box 2296, San Antonio, Texas. 


MARCH 1960 


nee 23-24—-1960 Iron and Steel Instru- 

Pittsburgh, Pa. 

ieonser: Pittsburgh Section, ISA. Con- 

tact: J. Ward Percy, U.S. Steel Re- 
search Labs., Monroeville, Pa. 


= 29-April 2—Exposition of Science 
poe and National Con- 

cones of N. T 
Kansas City, Mo. Contact: 


Mrs. Kent Godwin, NSTA, 1201 16th 
St., N. W. Washington 6, D. C. , 


APRIL 1960 





xApril 3-8—6th N New 
York City. Sponsor: EC “ISA coop- 
erating. Contact: Director, Technical 
& Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


x April 4-6—3rd National ISA Chemical & 
Peirsieum Instrumentation Sympos- 


ium, Rochester, N. Y. Contact: "Direc- 

tor, Technical and Educational Serv- 

—_, ISA, 313 Sixth Ave., Pittsburgh 
a. 


the Process Ind 
House, » tt N. J. Sponsor: ow 
Jersey Section, ISA. Contact: Dave 
Hankinson, Bailey Meter Co., 110 Hal- 
sted St., East Orange, N. J. 


Ay S—A, Com; | 
wx April ny oy ae puting 


April 7-8—Informal Sym on Pilot 
Plant Auseetion onrovia, Calif. 
Sponsor: Consolidated Systems Corp. 
Contact: Sponsor, Attn. Sym- 
pom. 1500 S. Shamrock, Monrovia, 

a 


April 20-22—Texas A&M Symposium on 

entation, Texas A&M. Bryan, 

Texas. Sponsor: Texas A&M. Contact: 

John F. k, Southwestern Industrial 

Electronics, 10201 Westheimer Rd., P.O. 
Box 13058, Houston 19, Texas. 


April 20-22—Symposium on Manned Space 
s prom ge Calif. Sponsors: 
IAS, NASA, | Se. Contact: IAS, 
2 East 64th St., % Be A 


April 20-22—1960 IRE Southwestern Con- 
ference and Electronics Show, Sham- 
rock-Hilton, Houston, Texas. 5 a 


Ss r: P.O. Box 22331, Houston 


exas. 


x April 27-293—6th Anane) ee. ISA Southeast- 
Pulp and Paper 'D eo Eo 
Fla. Sponsor: Pensacola Section, ISA. 
Contact: W. H. Matthews, Chemstrand 
Corp., P.O. Box 1507, Pensacola, Fla. 


MAY 1960 
2-3—ISA. Symposium on Electrical 


Instrumentation, W: 
‘ontact: Director, Technical 


wits 
and 
13 6th Ave., 


Del. 


Education Services, ISA, 3 
Pittsburgh 22, Pa. 





*May 2-5—6th Rotten ISA Flight Test 
Ss jum, San D: lego. Calif. Contact: 
Cheney, Flight Test +- 

P.O. Box 555,'San Diego 10, Calif 


*%May 9-1l—3rd National ISA Power In- 
slrumentation s 


jum, San Fran 
cisco, Calif. Con : Director, Techni- 
cal & Bducational Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


ushnic 
313 6th Ave., Pittsburgh 22, 


nity © — Sth National Teleme: 
ference, Hotel, 

Monica, Calif. Sponsor: ISA with AIEE, 
ARS, IAS cooperating. Contact: Direc- 
tor. Technic al & Educational Services. 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


JUNE 1960 

wiene > Annual ISA eo ay ed 
lethods Analysis on- 
treal, Canada. Contact? Director’ Tech. 
nical and Education Services, ISA, 313 

6th Ave., Pittsburgh 22, Pa. 
*%June 25-July 5—First International Con- 
for Automatic Control, Moscow, 
SSR. Spencers: AACC (ISA, ASME, 
AIEE, IRE) Contact: Dr. 
Nathaniel Nichols, Chief Engineer. 


fae Instrument Companies, Roches- 
er, 


SEPTEMBER 1960 
xSeptember 26-30—ISA Instrument-Auto- 
mation Conference and Exhibit and 
15th Annual Meeting, New York Coli- 
seum, New York City. Contact: Wil- 


liam Kushnick, Executive Director, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


NOVEMBER 1960 

x November (date to be announced) 13th 
Conference on Sate Tech- 

me & ¥-& ~~ one 


tional Services, ISA, 313 6th Ave., 


Pittsburgh 22 





YOU'RE JUST IN TIME FOR 


ee 





12th Annual Conference on Electrical Techniques in Medicine and Biology, Philadelphia, November 10-12 
Solid State Electronics Symposium, Philadelphia, November 23-24 


x~ * * 


AND DON’T FORGET “THE BIG 3” IN ‘60... 
ISA Instrument-Automation Conference and Exhibit — HOUSTON — February |-4 

ISA Instrument-Automation Conference and Exhibit — SAN FRANCISCO — May 9-12 

ISA Instrument-Aatomation Conference and Exhibit and 15th Annual Meeting — NEW YORK — September 26-30 


=~ 3 3B 
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CYLINDER ACTUATOR 
Uses high pressure, 
small volume for 
utmost in speed 

and positive positioning. 


VARIETY OF 

BODY MATERIALS 
Available in steel, 

bronze, ductile iron, and all 
castable alloys; extra 

thick body walls meet 

600 ib. ASA Rating. 


SINGLE SEAT 
BODY DESIGN 


tt 


USERS FROM COAST TO COAST SPECIFY 


| “CONOFLOW LB VALVES 


for Automatic Control that’s Headache-Proof” 


When company after company switches to Conoflow LB control 
valves—and constantly reorder—there must be a reason. Leading 
manufacturers use Conoflow LB valve: because they want head- 
ache-proof control—and they get it. Specify Conoflow LB valves for 
performance, economy and dependability—complete satisfaction. 
For additional information telephone your Conoflow representative 
(located in principal cities); or write to Conoflow Corporation, 
2100 Arch Street, Philadelphia 3, Pa. for Bulletin LB-3. 


cce9o2 
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CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 





@ Quick delivery in all sizes 
3,” thru 6” 


@ Available in straight-thru, 
three-way and 
design; also wan ae 
wheel actuators, manual 
override, radiation fins 


and other optional 
features 


Partial List of Conoflow LB 
Valve Users: 

ALUMINUM CO. OF AMERICA 
AMERICAN CAN CO. 

ARMOUR & CO. 

ARMSTRONG CORK CO. 
ATLAS POWDER CO. 
BETHLEHEM STEEL CO. 
CROSSETT PAPER MILLS, INC. 
CROWN-ZELLERBACH CORP. 
DOW CHEMICAL CO. 
GENERAL FOODS CORP. 
HAMMERMILL PAPER CO. 
HERCULES POWDER CO. 
JONES & LAUGHLIN STEEL CO. 
KIMBERLY-CLARK CORP. 
OLIN MATHIESON CHEM. CORP. 
MERCK SHARP & DOHME 
PABST BREWING CO. 
REYNOLDS ALUMINUM CO. 
JOS. SCHLITZ BREWING CO. 
SCOTT PAPER CO. 

SEAGRAM DISTILLERS CO. 

E. R. SQUIBB & SONS 

UNION CARBIDE CORP. 

U. S. RUBBER CO. 

U. S. STEEL CORP. 
WEYERHAEUSER TIMBER CO. 


1 








Electro-Hydraulic Valve Actuators 
by GPE Controls offer the simplest, most 
compact, lowest-cost way to operate control 
valves from an electric signal. Model 698 
shown positions 14” double-seated valve at 
1000 p.s.i. pressure drop, with input signal 
ranges of 1-5, 4-20, or10-50 ma. Completely 
self-contained. Easy, low-cost installation. 
Position repeatability within .002” Auto- 
matic locking with power failure simplifies 
start-up of process. 
Division | construction 
for hazardous service 
is standard. Other models 


available for heavier duty. 








A 
Write for descriptive /iterature 


GP p GENERAL | GPE Controls, Inc. 
Cvile0le 1 PRECISION | s-seb 
COMPANY 








a Subsidiar y of GENERAL PRECISION EQUIPMENT CORPORATION 
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